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ABSTRACT 
The present work deals with the diversity of nematodes of one of the world's 
important wetlands, the Ramsar site, 'Keoladeo National Park' Bharatpur, 
Rajasthan. The work done has been divided into two parts. Part A deals with the 
taxonomy of nematodes while Part B with community analysis and biodiversity of 
Park nematode fauna, estimated using various parameters and diversity indices. For 
the analysis of nematodes, sediment and water samples were collected and 
processed using Cobb's sieving and decantation and modified Baerman's funnel 
techniques. Fresh extractions were examined under the Olympus Stereoscopic Zoom 
Microscope SZX-12. Later, the nematodes were fixed, dehydrated and mounted in 
anhydrous glycerine on glass slides using wax method. Measurements were made 
with the ocular micrometer while the outline drawings and photography were done 
by using a drawing tube and a digital Camera Olympus C-3030, respectively, both 
mounted on Olympus DIC microscope BX-51. 
During the faunal study of nematodes from the park eighty-two genera 
grouped under fifty-one subfamilies, forty-two families, twenty-six 
superfamilies, eighteen suborders and nine orders were identified. It was not 
possible to account them all in this thesis, hence, the systematic treatment is 
given to those nematode species, which are new to science or have been rare or 
reported for the first time from India. Therefore, present thesis includes the 
description of two new genera and twelve new species and a known species and 
their related higher taxa. These nematode species discussed here under, belong to 
seven subfamilies viz., Rhabditinae, Mesorhabditinae, Protorhabditinae, 
Peloderinae, Tricephalobinae, Cyatholaiminae and Wilsonematinae coming 
under four families viz., Rhabditidae, Panagrolaimidae, Cytholaimidae and 
Plectidae, which further belong to four superfamilies viz., Rhabditoidea, 
Panagrolaimoidea, Cytholaimoidea and Plectoidea of four suborders 
Rhabditina, Cephalobina, Cytholaimina and Areaolaimina and three orders 
Rhabditida, Chromadorida and Araeolaimida. 
The Systematics positions of the genera and species, selected for the present 
sfutiy are grven hereunder: 
Order: Rhabditida (Orley, 1880) Chitwood, 1933 
Suborder: Rhabditina Chitwood, 1933 
Superfamily: Rhabditoidea Orley, 1880 
Family: Rhabditidae Orley, 1880 
Subfamily: Rhabditinae Orley, 1880 
1. Genus: Cuticularia Van Der Linde, 1938 
Species: macrodentata sp. n. 
2. Genus: Curviditis (Dougherty, 1953) Andrassy, 1983 
Species: longicaudata sp. n. 
3. Genus: Curviditis (Dougherty, 1953) Andrassy, 1983 
Species: parilis sp. n. 
Subfamily: Mesorhabditinae Andrassy, 1976 
1. Genus: Distolabrellus Anderson, 1983 
Species: sudhausi sp. n. 
2. Genus: Cruznema Artigas, 1927 
Species: uniquus sp. n. 
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3. Genus: Probolorhabditis gen. n. 
Species: andrassyi sp. n. 
Subfamily: Protorhabditinae Dougherty, 1955 
1. Genus: Protorhabditis (Osche, 1952) Dougherty, 1953 
Species: minutus sp. n. 
Subfamily: Peloderinae Andrassy, 1976 
1. Genus: Coarciadera (Dougherty 1953) Andrassy, 1983 
Species: sparsus sp. n. 
2. Genus: Cirrorhabditis gen. n. 
Species: dimorpha sp. n. 
Suborder: Cephalobina Andrassy, 1974 
Superfamily: Panagrolaimoidea Thorne, 1937 
Family: Panagrolaimidae Thorne, 1937 
Subfamily: Tricephalobinae Andrassy, 1976 
1. Genus: Halicephalobus Timm, 1956 
Species: atypicus sp. n. 
2. Genus: Halicephalobus Timm, 1956 
Species: provulvus sp. n. 
Order: Chromadorida Chitwood, 1933 
Suborder: Cyatholaimina De Coninck, 1965 
Superfamily: Cyatholaimoidea Filipjev, 1918 
Family: Cyatholaimidae Filipjev, 1918 
Subfamily: Cyatholaiminac Filipjev, 1918 
1. Genus: Achromadora Cobb. 1913 
Species: lacustris sp. n. 
Order: Araeolaimida De Coninck and Schuurmans Stekhoven, 1933 
Suborder: Araeolaimina De Coninck and Schuunnans Stekhoven, 1930 
Superfamily:Araeolaimoidea De Coninck and Schuurmans Stekhoven, 1933 
Family: Plectidae Orley, 1880 
Subfamily: Wilsonematinae Chitwood, 1951 
1. Genus: Neotylocephalus Cobb, 1913 
Species: inflatus (Yeates, 1967) Holovachov et al., 2002 
Community Analysis 
For a thorough survey and extensive sampling the park area was divided into three 
zones A, B and C and samples were collected each year from one zone. The division 
of the park area into these zones with different type of vegetation gave an 
^ 
opportunity to study correlation between the substrata and nematode distribution 
patterns. For community analysis and biodiversity estimation, the freshly extracted 
nematodes were identified and counted up to generic level only, in view of the large 
number of juveniles present in samples. Counting was done thrice for each sample 
and finally the mean and standard errors calculated. 
A rich nematode faunal diversity had been observed in the park with 
representation of every trophic group. The samples analysed for community analysis 
and biodiversity showed high variation in frequency and density of nematodes. 
About 2- 13 genera of different trophic groups were identified per sample while the 
total number of individuals found in each sample ranged from 180-3260. 
Bacterivores showed greatest generic diversity with 36 genera, followed by 
predators (15 genera) and herbivores (14 genera). While Fungivores (6 genera) and 
algivores (2 genera) were least represented. Most prevalent nematode trophic group 
was that of omnivores (28%) followed by bacterivores (26%), whereas algivores 
were least frequent (6%). Among all genera of different trophic groups, 
Mesorhabditis (AF = 30.7%, RF = 13.9%) was most prevalent followed by 
Cephalobus, Dorylaimus and Chiloplacus. While Hofmaenneria, Monhystrella and 
Cruznema were least frequent bacterivore genera. 
Of the samples of the three zones, ten genera with highest density were 
identified as Cephalobus, Mesorhabditis, Chiloplacus, Dorylaimus, 
Helicotylenchus, Hoplolaimus, Prismatolaimus, Eudorylaimus, Acrobeles and 
Tobrilus. The genera representing very few nematodes in the samples included 
Neoactinolaimus, Ditylenchus, Monhystrella Cirrorhabditis gen. n. and 
Hirschmaniella. 
The bacterivores, omnivores and herbivores were ranked as first three groups 
with respect to Prominence Values. Zone A had the bacterivores taking a lead while 
omnivores were ahead in zone B and C. Herbivores remained the group with third 
(r 
highest Prominence Value in all zones. Cephalobus dominated all genera in terms of 
Prominence Value and Relative Prominence Values while the other five prominent 
genera included Mesorhabditis, Dorylaimus, Chiloplacus, Helicotylenchus, 
Prismatolaimus and Tobhlus. Among bacterivores the other genera with high values 
were Prismatolaimus and Acrobeles. 
Omnivores surpassed any other group in Total Biomass (TG) and reflected 87% 
of the total nematode biomass of the park. The representation of the predators, 
herbivores, bacterivores and fungivores in the total biomass was 6%, 4%, 2% and 
1% respectively. The genus with the highest Total Biomass (TG) of individuals was 
found to be Dorylaimus (1.78 x 10^ \ig). 
The area of the park showed omnivores to be the most important trophic group 
with 40% importance value while other groups were less important e.g., bacterivores 
(18%), predators (16%)), herbivores (14%), fungivores {!%) and algivores (5%) 
Among bacterivores, Cephalobus had the maximum Intensity (I) i.e., 13,600 
individuals in thirty-nine samples followed by Mesorhabditis with 11,900 
individuals in forty samples. 
The dominant genera were Cephalobus, Mesorhabditis, Chiloplacus, 
Dorylaimus and Helicotylenchus while the genera found to be subdominants were 
Hoplolaimus, Prismatolaimus, Acrobeles, Eudoiylaimus, Tobrilus, Mesodorylaimus. 
Rhabdolaimus, Eucephalobus, Panagrellus, Panagrolaimus, Chronogaster and 
Cervidellus. The remaining genera were recedents. The bacterivores dominated in 
species richness (SR= 91.82±7.61), followed by predators (34.39±6.67), 
herbivores (33.20± 1.54), omnivores (21.33± 2.97), fungal feeders (10.6!±1.32) 
and algal feeders (2.G0±2.00). 
The Shannon index of diversity (H') was calculated 2.83 ± 0.09for 
bacterivores. The index values were found to be 2.13±0.15, 2.03±0.07 and 
1.02±0.23 for predators, herbivores, omnivores and fungal feeders respectively. 
-T 
Simpson's index of dominance (k) value was highest in algivores (0.75±0.25) 
among all trophic groups, followed by fungivores (0 43±0.10), omnivores 
(0.32±0.07), predators and herbivores (0.16±0.02) while Index of Shannon's 
equitability (J) ranged from 0.8-0.9 in different trophic groups. Calculated value of 
the Maturity Index (MI), an important pollution index, was found to be 2.64±0.02 
while PPI values for plant parasites have been calculated 2.70±0.34. Nematode 
Channel Ratio (NCR) was calculated to be (0.89±0.03) showing bacterial based 
decomposition pathway. 
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INTRODUCTION 
Our planet is unique for its biosphere with rich floral and faunal diversity. 
Majority of the vertebrate species are known to us owing to their large size and 
prominent features. Among the invertebrates discovered so far, insects comprise of 
nearly 9,00,000 species (Minelli, 1993). The nematodes constituting nearly 90% of all 
Metazoa (Mclntyre, 1971) numerically represent the most important pseudocoelomate 
phylum with regard to their diversity, competence and impact on human society. 
They not only successfully colonize almost every geographic location including 
deserts, forests, lakes, rivers, marshes and deep oceans but can also survive in 
extreme habitats such as icebergs and hot springs. They even parasites nearly all 
groups of arimals and a wide variety of plants. Cobb (1914) had rightly said, 'If all 
the matter in the universe except the nematodes were swept away, our world would 
still be recognizable, we could locate its mountains, hills, rivers, lakes and oceans by 
examining the film of nematodes". 
Nematodes are triploblastic, bilaterally symmetrical, non-segmented, 
pseudocoelomate organisms, usually with a defined tail. They represent a simple 
body organization with relatively smaller number of cells and possess a system of 
inter and intracellular controls like those encountered in higher Metazoa. The 
unsegmented body is covered with a tough and resistant cuticle secreted by 
epidermal (hypodermal) cells. The combination of outer flexible cuticle, the 
underlying hypodermis and longitudinal muscles surrounding the fluid filled 
pseudocoelom, facilitates a unique form of locomotion (sinusoidal) in these 
roundworms. The somatic musculature consists of smooth muscle cells, which 
extend between the epidermal chords and are directly connected to nerve chords. 
Oral aperture is terminal and surrounded by lips with sensilla. The digestive 
system consists of a feeding apparatus (stoma), pharynx, intestine and rectum, 
with modifications according to feeding habits and modes. The central nervous 
system comprises of a group of ganglia associated with nerve ring that usually 
encircles the pharynx (circum-pharyngeal). From the nerve ring, arise longitudinal 
nerves extending anteriorly and posteriorly, also connecting to the peripheral 
network in some groups. The pseudocoelomic fluid balances the absence of 
circulatory and respiratory systems. Excretory system constitutes of renette ceils 
or tubular excretory canals while reproductive system represents tubular gonads 
with gonoducts. In general, nematodes are a diaceous group, but exceptions exist in 
the form of hermaphrodites and intersexes. Females are generally oviparous or 
ovoviviparous. The cleavage is determinate and post-embryonic growth involves 
four moults. 
In the early history of Hematology, plant and animal parasites seem to have 
received much attention because of their respective agricultural, clinical and 
veterinary significance. The free-living species (except Mononchs and Dorylaims) 
present in terrestrial as well as aquatic habitats were largely ignored due to their 
apparently low economic value. However, recent researches have shown that 
besides, being the integral components of the food web in the subterranean 
environment, the free-living nematodes have unique combination of favourable 
properties, like short life cycle, high reproductive potential and ease of 
maintenance in axenic or monoxenic cultures, which make them excellent 
biological models. As a result, free-living nematodes Caenorhabditis elegans, 
Phstionchus pacificus and Panagrellus redivivus have largely been used in studies 
on developmental biology, ageing, nutrition development, molecular biology and 
toxicology. 
Though it is difficult to calculate the exact number of nematode species that 
occur in the world at this stage, but judging from our past experience and by applying 
conservative estimates it would be logical and quite appropriate to believe that nearly 
5,00,000 species of nematodes inhabit the earth. However, only a fraction i.e., over 
26,642 species are known to science (Hugot et al., 2001). Of the total described 
species of nematodes, approximately 50% are marine, 15% are parasites of animals 
(both invertebrate and vertebrate), \0% are plant parasitic while 25%o constitute the 
non-parasitic soil or fresh water species. Compared to the terrestrial forms, the 
taxonomic records on aquatic nematodes are relatively fractured. The studies 
conducted on the taxonomy of aquatic nematodes have largely been focused on the 
marine ones. Hence, the identification and inventorisation of fresh water nematodes is 
an important task, still to be accomplished. Though specificity exists in nematodes of 
different habitats, yet no sharp line of distinction can be drawn between the nematode 
fauna of wet terrestrial environments and that of ponds, rivers and shallow lakes. 
Nematodes are basically aquatic animals that adjust naturally to a variety of terrestrial 
habitats, providing adequate moisture is present. In the soil, their aquatic 
requirements are met by the water films around soil particles. Their adaptations to 
fresh water environment are reflected in many ways. Besides having a strong 
protective cuticle, many are long and slender with enhanced swimming abilities. They 
usually have setose sensilla and photoreceptive eyespots. Many possess caudal glands 
opening at the tail tip, discharging a sticky secretion for anchorage to substratum, a 
phenomenon termed as 'nictation'. 
There are clear indications that freshwatei ecosystems experience a significant 
loss of their biological diversity globally, due to various human activities. Fresh water 
ecosystems also include 'wetlands' that are the complex land-water interfaces and 
among the world's most productive environments. They are cradles of biological 
diversity, providing the water and primary productivity upon which countless species 
of plants and animals depend for survival. They support large number of birds, 
mammals, reptiles, amphibians, fish and invertebrate species. Wetlands occur in 
every country, from the tundra to the tropics. In general, it has been found that 
freshwater biodiversity in such habitats is more threatened than the terrestrial 
biodiversity, even more than the much publicised plight of the world's forests. 
According to recent estimates the earth has lost approximately 50% of its original 
wetlands in the last century. 
The wetland, Keoladeo National Park, once the visiting ground of Siberian crane, 
is one such Ramsar site where sub-tropical climate with a variety of habitats ranging 
from upland terrestrial to submerged aquatic and its strategic geographical location, 
all contribute to the rich biodiversity. In view of the richness and diversity of macro 
and meso fauna studied and reported from the wetland, the present task of nematode 
faunal study was undertaken. 
Brief History of Nematode Taxonomy: 
Important Landmarks 
The oldest written record of nematodes is, presumably, of the intestinal 
roundworm 'Ascaris' in China 4690 years ago. The nematodes, particularly Guinea 
worm {Dracunculus medinensis), have been referred in Egyptian book, 'Ebers 
papyrus', written 3500 years ago. It is suggested that the biblical record of "fiery 
serpents" has been also with reference to Guinea worm. The ancients who gave 
references of roundworms in their writings are Hippocrates (460-375 B.C.), Aristotle 
(384-322 B.C.), Magnus (1200-1280A.D) etc. Borellus (1656) discovered the first 
free-living nematode, the vinegar eelworm, Turbatrix aceti, while the first plant 
parasitic nematode, Anguina tritici was reported by Needham (1743). Later Miiller 
(1786) described several species of free-living nematodes from fresh water. However, 
the historical review of systematic discussion involving nematodes was first 
published by Rudolphi (1819). The Nematode taxonomy flourished further and 
observed landmark progress in the 19th century. Dujardin (1845), Bastian (1865), 
Schneider (1866), de Man (1884), Daday (1905) and Maupas (1900) were the 
pioneers of the field. 
Dujardin (1845) was first to recognize the close relationship of free-living and 
plant parasitic nematodes. Free-living nematodes were treated as a separate group by 
Bastian (1865), who made significant contributions in the field of Hematology by 
including 100 new species of 30 genera in which 23 were new to science, in a single 
paper. In addition, he described 22 new genera. He grouped the free-living 
nematodes under the family Anguillulidae and divided them into continental (soil and 
fresh water inhabiting) and marine forms. Butschli (1873, 76) produced 
comprehensive illustrated descriptions of the free-living soil nematodes while Orley's 
(1880) 'Monograph of the Anguillulidae\ was the first comprehensive taxonomic 
survey of free-living nematodes with 202 species of 27 genera. His name is also 
associated with four important families: Tylenchidae, Rhabditidae, Plectidae and 
Leptolaimidae. 
de Man (1876-1927) was a pioneer in this field whose monograph (1884) is 
regarded as the 'Bible of Nematologists'. He laid the basis of modem generic and 
specific description and listed eight families of free-living nematodes, de Man's 
formula for measuring nematodes is universally used in taxonomy till now. Cobb a 
contemporary of de Man is considered, the Father of Nematology. He placed 
nematodes under separate Phylum Nemata and contributed series of papers in 
'Contributions to a Science of Nematology' comprising of 26 parts. Significant 
changes in classificafion were proposed by Cobb (1919), Schuurmans Stekhoven and 
De Coninck (1933), Maggenfi (1963, 70), Gadea (1972, 73), Andrassy (1976, '84), 
and by Lorenzen (1981). Later Micoletzky (1922) listed 142 valid genera and 931 
species in his voluminous (650 pages) monograph, 'Die freilebenden Erd-
Nematoden' with 58% marine and 42% continental ones. 
In the late nineteenth and early twentieth century, Nematology experienced rapid 
growth. Paramanov and Filipjev brought Nematology to maturity as a zoological 
science with their hypotheses concerning nematode evolution and classification. 
Filipjev (1918,'21) distinguished five families based on the structure of the cuticle, 
amphids, pharynx, somafic musculature, female gonads and tail, and raised (1934) 
these families to the rank of orders with inclusion of parasitic forms. De Coninck and 
Schuurmans Stekhoven (1933) published a comprehensive record of free-living 
marine nematodes of Belgian coast. 
In Chitwood's (1933, '37) classification, 'Nematoda' was treated as a phylum 
with two classes, 'Phasmidia' and 'Aphasmidia', based on presence or absence of 
phasmids. He, in 1958, replaced these names with Secementea and Adenophorea and 
prepared the entire system of classification including both free-living and parasitic 
nematodes. His book (1950) 'An Introduction to Nematology' is a milestone in the 
history of Nematology. Later, the dichotomy proposed by Chitwood was rejected 
(Goodey, 1963), accepted (Pearse, 1936; De Coninck, 1965; Maggenti, 1963, 70, '81; 
Lorenzen, 1981) or further replaced by another dichotomy (Gadea, 1973; Adamson, 
1987) or by trichotomy (Andrassy, 1976; Inglis, 1983; Malakhov, 1994). Pearse 
(1942) described nine orders: Rhabditida, Strongylida, Ascarida, Spirurida, 
Dioctophymatida, Dorylaimida, Monhysterida, Camallanida and Spirurina. 'Thorne"s 
monograph on Dorylaims (1936, 1939), Cephalobidae (1937) and Tylenchida (1949) 
as well as his book (1961) entitled, 'Principles of Nematology' are of immense value 
and importance for nematologists. Schneider's (1939) 'Die Tierwelt Deutschlands' 
and Meyl's (1960) 'Die Tierwelt Mitteleuropas' on free-living nematodes are 
essential resources for nematologists. The same is true for Goodey's (1951) 'Soil and 
Freshwater Nematodes' (revised in 1963 by J. B. Goodey). Baker's (1962) 
'Checklists of the nematode superfamilies Dorylaimoidea, Rhabditoidea, 
Tylenchoidea, and Aphelenchoidea' were also worthy contributions to Nematology. 
In the monumental series of 'Traite de Zoologie\ Grasse (1965) gave a 
comprehensive classification of the nematodes. De Coninck's (1965) contribuiion, 
'Class des Nematodes' in: Traite de Zoologie, is also an asset. 
The Bremerhaven checklist of Gerlach and Riemarm (1973, 74) included 786 
nominal genera of aquatic (marine and limnic) nematodes excluding the Dorylaimida 
while Andrassy (1976) in his a book entitled, 'Evolution as a basis for the 
systematization of nematodes', subdivided the nematodes into three subclasses: 
Torquentia (=Chromadoria), Secementia (=Secementea) and Penetrentia (=Enoplia) 
and summarized all the free-living marine and continental taxa. Lorenzen in 1981, 
published a thoroughly revised classification of the Adenophorea. Later, Jacob (1984) 
presented a classification scheme that included animal parasites, free-living and 
phytoparasites of marine and continental origin. Andrassy listed 1740 genera of 
nematodes as described until 1992. Further, in 1999 the number of generic taxa 
increased to 1940. Of them, 1788 were erected as genera and 152 as subgenera. He 
(1999) named eight taxonomists viz., de Man, Cobb, Filipjev, Allen, Thome, 
Andrassy, Siddiqi and Jairajpuri, who proposed more than 60 genera each. 
Several taxonomists with some of the significant contributions in the field of 
nematology are Allgen (1933-52), Altherr (1938-76), Brzeski (1960-89), Clark (1961-
63), Coomans and co workers (1962-88), Dougherty (1953, '55), Franklin (1951-62), 
Fuchs (1915-38), Geraert (1967-84), Golden (1956-86), Heyns (1962-80), 
Hirschmann (1951-56), Hooper (1959-78), Inglis (1961-83), Kirjanova (1951-71), 
Lamberti (1975-79), Loof (1961-71), Lordello (1959-63), Rahm (1928-37), Sher 
(1961-70), Taylor (1964-66), Timm (1956-71), Wieser (1953, '54)) and Yeates 
(1967-70) etc. 
It would be beyond the scope of this thesis to enumerate the comprehensive 
history of taxonomy of all nematode groups; however, some important landmarks in 
the history of the groups, dealt in the thesis, have been highlighted. From his 
numerous authoritative publications, Andrassy has contributed greatly to the 
taxonomy of soil and fresh water nematodes. The worth and importance of his work 
can not be fathomed and is considered an asset to the science of Nematology. Since 
1952 till date, he has descibed numerous genera and species, published keys for 
identification, proposed and raised higher taxa, amended and put forth classification 
schemes besides authoring valuable books including the extremely useful 
compilation, 'Klass Nematoda' (1984) based on the diagnosis of orders of 
Araeolaimida, Enoplida, Chromadorida, Monhysterida, and Rhabditida and their 
subordinate taxa. 
Order Araeolaimida was established by De Coninck and Schuurmans Stekhoven 
(1933) on the basis of spiral-shaped amphids and three separate circlets of cephalic 
sensilla (6+6+4). According to the position and structure of the cephalic sensilla and 
the structure of the pharynx, this order was further divided into two suborders, six 
superfamilies and ten families (De Coninck, 1965). Gerlach and Riemann (1973, 74) 
transferred the members of suborder Tripyloidina to order Enoplida, which was 
returned to its original position by Andrassy (1976). The suborders established by the 
latter, are based on differences in the number of cephalic sensilla, the structure of the 
buccal cavity, pharynx and male genital supplements. Lorenzen (1981) splitted this 
order into two orders Monhysterida, taxa with outstretched ovaries and Chromadorida, 
taxa with antidromous reflexed ovaries. Various scientists who worked on 
araeolaimids across the globe are Maggenti (1961), Anderson (1966). Sanwal (1968) 
proposed a new genus Periplectus and studied its morphology and relationships with 
remarks on evolutionary significance. Andrassy (1952, '58, '64, '73, 2003) added a 
large number of species to araeolaimids. In 1985, he published on Plectus and its 
nearest relatives. Recently (2003) he reported few rare species of Plectidae. Loof and 
Jairajpuri (1965) and Mulvey (1969) added few more species to it. Allen and 
Noffsinger (1968) revised the genus Anaplectus. Coomans along with De Waele 
(1979) published on species Aphanolaimus and later, with Eyualem (1996) and Heyns 
(1980) worked on taxonomy of Chronogaster. Heyns and Coomans (1983) described 
new and known species of Chronogaster while Maggenti et al. (1983) further added a 
new species to the genus with its amended diagnosis. Maggenti (1984) gave a key to 
the species of Chronogaster, besides adding few species. Maggenti et al. (1990) 
described a new species of Plectus while Raski and Coomans (1990, 91) added few 
aerolaimid species with key to identification. Eroshenko, (1977), Ebsary (1985), 
Steiner (1987), Hernandez and Jordana (1990), Ocana et al. (2001), Kito et al. (1991), 
Abdel Rahman (1993) etc. were the other workers who contributed to araeolaimid 
taxonomy. Zell (1982, 85) worked exclusively on plectids and his monograph on 
Plectus (1993) is of great significance. Khan and Araki (2001b) reported new species 
of Plectus from Japan. Yeates (1967a,'88), De Ley and Coomans (1994,'97), 
Armendariz and Hernandez (1994), Zullini et al. (2002), Bostrom (2003) and 
Holovachov and coworkers (1999-2004) also made important contributions to the 
taxonomy of Araeolaimida. The latter made several redescriptions besides proposing a 
new genus Adelonema and several new species. They further published on morphology 
and systematics of the superfamilies Leptolaimoidea and Camacolaimoidea and 
studied the morphology, phylogeny and evolution of the Plectoidea. 
From India few scientists worked on araeolaimids viz., Khera (1969, 72) and Ali 
et al. (1969), Chawla et al. (1969,77), Ganguly and Khan (1986), Walia and Bajaj 
(1999) and Tahseen et al. (1992, '94, '95, 2004) who added few more species to the 
group. 
Order Chromadorida was erected by Chitwood, 1933. In Filipjev (1934) and later 
Chitwood and Chitwood (1950) revised the classification. The latter considered four 
families based on the shape of amphids and cardia within the superfamily 
Chromadoroidea. De Coninck (1965) created two suborders with five families based 
on differences in cephalic sensilla and amphids shape between the families 
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Cytholaimidae and Chromadoridae. Andrassy (1976) further extended the order 
Chromadorida by including species of order Desmodorida (within two suborders). 
While, Lorenzen (1981) classified the conventional species of the order Chromadorida 
within superfamily Chromadoroidea. Gerlach (1951, '53) contributed greatly to 
Chromadoridae. Wieser (1954) worked on marine chromadorids while Meyl (1960) 
and Goodey (1951) published on the taxonomy of fresh water chromadorids. Hopper 
(1963) published a new species of Prochromadora, which was redescribed later by 
Tarjan et al. (1991). Timm (1969) and Mulvey (1969) added new taxa to the group. 
Jairajpuri and Hooper (1968) revised the genus Aulolaimus and also proposed a 
subfamily Aulolaiminae to accommodate this genus. Tchesunov (1990, '93) published 
notes on Aegialolaimidae and Tubolaimoididae, respectively. Jensen (1994) revised 
the family Ethmolaimidae and proposed a new genus and three new species. Lemzina 
and Gagarin (1994) and Eyualem et al. (1996a, b, c) reported few species of 
chromadorids while Vinciguerra and Orselli (1997) described four new and a rare 
species of Chromadoridae. 
The information available on Indian chromadorids is scanty and includes the 
work of Khera (1975) and Tahseen (2001). 
Order Monhysterida was established by De Coninck and Schuurmans Stekhoven 
in 1933. Earlier, Bastian (1865) proposed the genus Monhystera with type species M. 
stagnali, while de Man (1876) proposed the family Monhysteridae for the genus, 
raised by Bastian. The workers, who published considerable information on the 
morphology and taxonomy of free-living marine species of Monhysterida, include 
ButscMi (1873, 76), de Man (1876, '80, '84), Cobb (1893-1920), Daday (1894-1905) 
etc. Micoletzky (1922) was the first to classify the continental species of the family 
Monhysteridae, while Filipjev (1934) composed two families based on the presence 
(Linhomoeidae) or absence (Monhysteridae) of an apophysis in gubernaculum. 
Chitwood and Chitwood (1950) recognized three families: Monhysteridae, 
Linhomoeidae and Siphonolaimidae. Afterwards, Gerlach and Riemann (1973, '74) in 
their excellent comprehensive 'Bremerhaven checklist' of aquatic nematodes listed all 
marine and inland species of the family Monhysteridae. Andrassy (1976) recognized 
eight families on the basis of differences in female genital system and placed seven 
families with single ovary under suborder Monhysterina and one family with paired 
ovaries under suborder Linhomoeina. Lorenzen (1977, '78, '81) considered only three 
families viz., Monhysteridae, Xyalidae and Sphaerolaimidae under Monhysteroidea. 
Andrassy, besides adding the valuable information to the taxonomy of monhysterids 
published an authoritative revision of the soil and fresh water nematodes in 1981. 
Lorenzen (1994) in his book, 'The phylogenetic systematics of free-living nematodes' 
gave classification of the order Monhysterida comprising of three superfamilies, 
Monhysteroidea, Siphonolaimoidea and Axonolaimoidea. Joubert and Heyns (1980) 
published detailed information on the genus Monhystera. Jacobs (1987) gave a 
checklist of Monhysteridae and later, along with coworkers in 1994 described three 
monhysterid species. Stewart and Nicholas (1994), Euyalem and Coomans (1995), 
Andrassy (1996, '98), Gagarin (2001, '02b), Warwick et al (1998) also added new 
species to the group while Khan and Araki (2001a) described Monhystrella postvulvae 
and Geomonhysterajaponica from Japan. 
Khera (1971a) while working on free-living fresh water nematodes of India 
described new species of Monhystera and Monhystrella. Later, Monhystera 
pseudomacrura Khera, 1971 was synonymised with Monhystera africana Andrassy, 
1964, while Monhystera stewarti Khera, 1971 and Monhystera longistoma Khera, 
1971 were transferred to genus Monhystrella with the names Monhystrella stewarti 
and Monhystrella longistoma by Andrassy (1981). Recently Khan et al. (2005) added 
two new species to monhystreids namely Monhystrella kerryi and Hofmaenneria 
keoladeoensis from Keoladeo National Park, Rajasthan, India. 
As far as enoplids are concerned, Filipjev (1934) classified all members of 
Enoplida under a family Enoplidae with nine subfamilies. Among enoplids, 
Oncholaimidae was the only family, which had been studied extensively. Kreis (1934) 
was the first to publish a monograph on the Oncholaiminae. Chitwood and Chitwood 
(1950) grouped aquatic species into six families. Clark (1961) reclassified the order 
into five suborders on the basis of pharyngeal glands and their duct openings. On this 
basis, the Mononchidae were transferred from Tripyloidea to the Dorylaimina. The 
Alaimidae was transferred to newly erected suborder, Alaimina. Rachor (1970) studied 
the genera of Oncholaiminae in detail, following demaniam system. Later, Belogurova 
(1977) and Belogurova and Belogurova (1977) studied the evolution of the group and 
presented a key to the genera of Oncholaimina. Andrassy (1976) besides adding a good 
nuber of taxa, raised Tripyloidea to the status of suborder. He considered nineteen 
families under order Enoplida based on structure of head, buccal cavity, cephalic 
sensilla, pharynx, male supplements and the position of vulva. He further transferred 
Oxystominidae and Lauratonematidae from Enoploidea to Tripylina. Lorenzen (1981) 
erected two new taxa Enoplacea (in the pharyngeal region) and Oncholaimacea (post-
pharyngeal region) based on the position of ventral glands and accepted only sixteen 
families. Some other scientists who contributed by adding new species include Hopper 
(1961, '62), Timm (1967), Khera (1975), Argo and Heyns (1972, 73), Heyns et al. 
(1977), Coomans and coworkers (1980, 1986, 1988), Ebsary (1984), Orselli and 
Vinciguerra (1997) and Gagarin and Thanh (2004). 
Order Rhabditida was erected by Chitwood (1933) for bacteriophagous 
rhabditids. The first record of can be traced in 1845 when Dujardin erected a genus 
Rhabditis with R. terricola as type species. Bastain (1865) described four new species 
of the genus. While Biitschli (1873) in 'Beitrage Zur Kenntniss der freilebenden 
Nematoden' gave detailed account on the morphology of rhabditids. de Man (1876, 
80, 84) recognized 37 species of Rhabditis. While Orley (1880) proposed a family 
Rhabditidae for the genus Rhabditis, Anguillula, Cephalobus, Oxyuris and 
Teratocephalus. Further, Micoletzky (1922) described seven new species under family 
Rhabditidae. Chitwood (1930) gave a detailed morphological account of Rhabditis. 
Sachs (1949) revised the subfamily Bunonematinae. Hirschmarm (1952) also 
published on rhabditid taxonomy. Later, Osche (1952, '54) studied the systematics and 
phylogeny of Rhabditis. Dougherty (1953, '55) gave detailed descriptions of the genera 
and species of the subfamily Rhabditinae and also added addendum on the 
composition of the family Rhabditidae. Goodey (1963) accepted three superfamilies, 
Diplogastroidea, Pseudodiplogastroidea, Rhabditoidea under suborder Rhabditina, 
while Andrassy (1976) accepted three superfamilies Alloionematoidea, Rhabditoidea, 
Bunonematoidea under same suborder. Within superfamily Rhabditoidea, the latter 
proposed three families Rhabditonematidae, Rhabditidae and Odontorhabdtidae. 
Rhabditidae was further divided in seven subfamilies. Further in 1984, he accepted 
three superfamilies, seven families and fourteen subfamilies under a single suborder 
Rhabditina. Besides, he has added, a large number of new species and genera to the 
suborder Rhabditina. Farkas (1973) and Anderson and coworkers (1979, '83, '85), 
Smart and Nguyen (1994) published information on some rhabditids. Sudhaus (1974-
2001) worked exclusively on rhabditids and diplogastrids and has made great 
contribution to the taxonomy of the groups. From 1974, he published a series of papers 
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on the systematics, phylogeny, ecology and biology of the genera of Rhabditidae. In 
1976, he proposed the phylogeny of this group based on cladistic analysis as well as 
morphological characters. In 1978 and 1980, he published papers on the systematics, 
phylogeny, ecology and biology of Mesorhabditis and Poikilolaimus respectively. He 
(1985) also revised the genus Teratorhabditis and later (1991), provided a checklist of 
Rhabditis species discovered between 1976-1986. Further, in 1996 along with 
Kiontke, he studied the phylogeny of Caenorhabditis and with Fitch in 2001 published 
on the phylogeny and systematics of Rhabditidae. Sachs (1949), Krall (1959), Bernard 
(1979) and Holovachov et al. (2003b) contributed to the taxonomy of Bunonematoidea 
while Kiontke et al. (1999-2000) added few more species to Rhabditidae. 
From India, scanty information on rhabditids is available because of the sporadic 
studies made on this group. Khera (1968,'69, '71b) reported few new genera and some 
new species from India. Huseni et al. (1997) added three new species to superfamily 
Bunonematoidea. Khan et al. (1999) proposed a new genus besides adding two new 
species to Rhabditoidea. Later, Tahseen et al. (2002) while working on the taxonomy 
of rhabditids proposed (2004) a new genus Metarhabditis, a close ally of Rhabdilella 
and Rhabditis. 
In the light of recent molecular data (IBS ribosomal RNA gene phylogeny for 
some Rhabditidae related to Caenorhabditis Fitch et al., 1995) and reconsiderations of 
morphological characters such as those of the male bursa (Fitch, 1997; Fitch and 
Emmons, 1995 and Fitch, 2000) much of rhabditid systematics has to be revised. A 
revised classification of phylum Nematoda based on molecular as well as traditional 
systematics methods has been worked out by Blaxter et al. (1998) and De Ley and 
Blaxter (2002). 
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de Man (1876), Rahm (1928) and Paramanov (1952) contributed greatly to 
diplogasterid taxonomy. Goodey (1963) proposed three superfamilies Diplogastroidea, 
Pseudodiplogatroidea and Rhabditoidea. Andrassy (1976) elevated Cylindrocorporidae 
to superfamily level and accepted two superfamilies Cylindrocorporoidea and 
Diplogastroidea. Further, in 1984 he raised the family Odontopharyngidae to 
superfamily level and thus accepted three superfamilies, eight families under suborder 
Diplogastrina. Various scientists who contributed to the taxonomy of diplogastrids 
were Goodey (1927, '30, '35, '39), Weingartner (1955), Taylor (1964, '66), Massey 
(1960; '62; '66a, b) Esary (1986) and Sudhaus et al. (1990). Zullini (1980, '81) be'^ ides 
describing new species also published systematic notes on species of Diplogastridae. 
Kiontke and Sudhaus (1996) described Diplogastrellus cerea with a revision of 
subgenus while Sommer et al. (1996) gave morphological, genetic and molecular 
description of Pristonchus pacificus. Fiirst von Lieven along with Sudhaus (2000) 
published an outline classification of diplogastrids based on stomal morphology. They 
recognized nineteen different taxa of diplogastrids that were treated before as genera, 
subfamilies or families and further in 2003 elaborated the phylogenetic classification 
and catalogue of Diplogastridae. Fiirst von Lieven also studied the detailed feeding 
mechanism of Tylopharynx (2002a) and suggested a close relationship of 
bunonematodes with diplogastrids (2002b). He, later, (2003) described two new 
species of Oigolaimella. Gagarin (1983, 95) besides adding important information to 
diplogastrid taxonomy, reviewed (1998) the genus Mononchoides besides adding two 
more species to it. Later he (2002) reviewed the genus Diplogasteritus with 
description of a new species. De Ley and Blaxter (2002) raised an equivalent taxon 
Diplogastromorpha with slight deviation from the scheme of classification proposed 
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by Andrassy (1984). Poinar et al. (2003) described a new species of Cylidrocorpus 
associated with an oil palm weevil. 
From India, Khera (1965, 70) proposed few diplogastrid taxa. Suryawanshi 
(1971) proposed two new diplogastrid genera. Tahseen et al. (1992) elucidated 
structural details of Mononchoides forlidens using Scanning Electron Microscopy. 
Recently Hussain et al. (2004) reported two new species of Myctolaimus while Ahmad 
et al. (2005) described a new and a known species of Diplogastrellus. 
Suborder Cephalobina raised by Andrassy (1974b), included three superfamilies 
Cephaloboidea, Elaphonematoidea and Panagrolaimoidea. In 1967, he published 
detailed information on Cephalobinae. Further, in 1984, he accepted seven families 
and eleven subfamilies in the suborder Cephalobina. Earlier, Thome's (1937) revision 
of the Cephalobidae has been of immense value and importance. Several other 
scientists who contributed to morphology and taxonomy of cephalobids were Sanwal 
(1959, '60), Anderson (1965) and Yeates (1969) who added few more species to the 
group. Heyns (1962a, b; '68; '69) published a series of papers on cephalobids and 
proposed few genera besides adding several species. Nesterov (1970) proposed a new 
genus and redescribed Acrobeloides skrjabini. Allen and Noffsinger (1971, '72) 
revised the genus Zeldia and added few species besides an identification key. Sauer 
and coworkers (1979, '84) gave important SEM details on cephalobid morphology. 
Bostrom (1986-96) worked extensively on the taxonomy of cephalobids. Rashid et al. 
(1984, '89) also contributed to Cephalobina by working on their morphology, 
taxonomy and morphometry. De Ley and coworkers (1990a, b; '91, '92; '93a, b; '94; 
'97) added good number of species besides publishing revision of genera. De Ley et al. 
(1995) also revised the terminology of stomal components by studying the 
ultrastructure of the stoma in Cephalobidae, Panagrolaimidae and Rhabditidae. Siddiqi 
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(1993, 2003) proposed several new genera and species of Cephalobina. Holovachov el 
al. (2003a), Baldwin et al. (2002), Chiu et ah (2002), Poiras et al. (2002), Mundo-
Ocampo et al. (2003), Abolafia et al (2001, '03, '04) and Taylor et al. (2004) added 
important taxonomic information to Cephalobina. 
From India some sporadic studies on taxonomy of cephalobid nematode were 
made by Khera (1967) and Ali et al., (1973). 
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Background of the Present Study 
The work in the present thesis envisages the taxonomy and community analysis 
of the nematodes of a wetland, Keoladeo National Park, Rajasthan, India. 
Wetlands are the areas where water is the primary factor controlling the 
environment as well as associated fauna and flora. They occur where the water table 
is at or near the surface of the land, or where the land is covered by shallow water. 
According to Ramsar convention, wetlands are defined as: "Areas of marsh, fen, peat 
land whether natural or artificial, permanent or temporary, covered with water that is 
static or flowing, fresh, brackish or salty, including areas of marine water, the depth 
of which at low tide does not exceed six metres". As a result, the wetlands represent a 
wide variety of habitat types including rivers and lakes, coastal lagoons, mangroves, 
peat lands, coral reefs, human-made ponds, farm ponds, irrigated agricultural lands, 
salt pans, reservoirs, gravel pits, sewage farms, and canals. 
Grossly 125.4 million hectares of the earth's surface is covered with wetlands. 
'Convention on Wetlands' is an intergovernmental treaty adopted on 2" February 
1971 in the Iranian city of Ramsar, on the southern shore of the Caspian Sea. Though 
the Convention is usually written "Convention on Wetlands (Ramsar, Iran, 1971)", it 
has come to be known popularly as the "Ramsar Convention". The Convention 
entered into force in 1975. Presently there are 146 Contracting Parties to the 
Convention on Wetlands, with 1458 wetland sites, designated for inclusion in the 
Ramsar List of Wetlands of International Importance. Over the years, the Conference 
of the Contracting Parties (the main decision-making body of the Convention, 
composed of delegates from all the Member States) has further developed and 
interpreted the basic tenets of the treaty text and kept abreast of changing world 
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perceptions, priorities, and trends in environmental thinking. The original emphasis is 
on the conservation and wise use of wetlands by recognizing them as ecosystems that 
are extremely important for biodiversity conservation as well as for the well-being of 
human communities. The convention meeting held on 1^ ' May 2003 in the 
headquarters of lUCN- The World Conservation Union in Gland, Switzerland, had 
136 Contracting Parties with UI^ JESCO serving as Depositary for the Convention and 
an entrusted secretariat known as the "Ramsar Bureau". 
India joined the Ramsar Convention on Wetlands as a contracting party on 1^ ' 
February 1982 and registered 19 wetland sites of international importance covering a 
surface area of 648,507 hectares. The 9th meeting of the Conference of the Parties to 
the Convention on Wetlands or Ramsar Convention (Ramsar C0P9) was held in 
Kampala, Uganda from S'*' to 15"^  November 2005 to chalk out the plans for the next 
triennium. 
As the wetlands represent unique systems with blend of land and water 
characteristics, the fauna and flora also tend be different. Though the terrestrial and 
fresh water habitats in such environments reflect different edaphic conditions, 
nevertheless, the free-living Rhabditida, Monhysterida, Araeolaimida, Chromadorida 
and Enoplida, besides Dorylaimida have their fair representation in both 
environments. Barring few groups, the nematode species do not show clear-cut 
boundaries with regard to their distribution. The reason is the continuity or the close 
proximity of the two habitats. 
The first aquatic nematode Tobrilus longus was recorded by Leidy in 1851. After 
a long gap Cobb (1918a, b) drew attention of scientists towards these group of 
organisms by reporting hundreds of millions in the top three inches of a drinking filter 
20 
bed. The other nematologists who worked on fresh water nematodes include HoeppH 
(1926), Andrassy (1958, '66, 78, '81, '96, 2003), Seinhorst (1966), Timm (1967, '71), 
Ferris et al. (1973), Heyns (1975; '76; '77a, b), Heyns and Coomans (1980), Esser and 
Buckingham (1987), Mulvey and Ansderson (1979), Later, Jacobs (1984), Gagarin 
(1977, 2001), Ocana (1991c), Bostrom (1995, '97), Eyualem (1995, '96) and Eyualem 
and Coomans (1996a, b, c; 2002) also published on the taxonomy of fresh water 
nematodes. Samoiloff (1987) in his extensive work on the toxicology of aquatic 
environments reported the free-living nematode, Panagrellus redivivus as a 
bioindicator. 
Various other scientists viz., Chang and coworkers (1959-61), Winslow (1960), 
Gadea (1962), Pennak (1963), Engelbrecht and Austin (1964), Faulkner and Bolander 
(1966, '68), Walters and Holcomb (1967), Roman and Rivas (1972), Wood (1973), 
Schiemer and Duncan (1974), and Ferris and coworkers (1971, '72, '79), Tombes et 
al. (1979), Esser and coworkers (1979, '85), Zullini and Ricci (1980), Mott et al. 
(1981) and Mott and Harrison (1983), Ocana and Picazo (1991) and Traunspurger 
(1992; '95; '96a, b; 2000) worked on aquatic group of nematodes but the area of 
emphasis was not taxonomy. 
Exclusive work has been done on the faunal diversity of certain rivers and lakes. 
Such studies include those made on European inland waters (Andrassy, 1978), 
Turkish, Indonesian, Iranian, Paraguay and Medagascar (Winslow, 1960), South 
African (Heyns, 1975; '76; '77a, b, c; Dassonville and Heyns, 1984), African (Jacobs, 
1984) and North American waters (Esser and Buckingham 1987). In these studies, as 
many as 300 genera and 700 species of fresh water nematodes were reported and 
described. A number of illustrated keys were put forth by Chitwood and Allen 
(1959), Pennak (1963), Ferris et al. (1972), Gerlach and Riemann (1973, '74), Tarjan 
21 
et al. (1977), and Andrassy (1978), and most of them are a help up to generic level 
only. Tlie ecological importance of fresh water nematodes was studied by Prej 
(1977a, b), Pehofer (1989) and Traunspurger (1995; '96a, b; 2000; '02). Later, 
Eyualem and Coomans (1996a, b, c; 2002) reported fresh water nematodes from 
Ethiopia. The species list of different lakes reveals that these habitats mostly contain 
about 30 to 70 species of nematodes (Traunspurger, 2002). Even in running water, it 
is not uncommon to find more than 50 nematode species (ZuUini, 1976, 1988; Eder, 
1983; Ocana and Picazo, 1991; Niemann e/a/., 1996). 
A number of studies have been made on the wetlands of the world in general and 
India in particular but nematodes remained the neglected lot in all such studies. Some 
workers who worked exclusively on wetlands include Linde (1969), Larson (1982), 
Thorsell (1984) and Dugan (1990). However, these studies mainly covered the 
aspects such as vegetation type, vertebrate fauna, macro invertebrate fauna, and the 
techniques and strategies for conservation and management of wetlands. 
In India, during the fifty years old history of Hematology thrust was primarily 
given to the identification and study of plant parasitic nematodes, the agricultural 
pests. Barring few studies made by Khera (1965-75) and Ali et al. (1969, '73), aquatic 
nematodes were not given much attention until 1980's. Later, the work was taken up 
by the scientists at Aligarh Muslim University and besides the addition of a good 
number of taxa, their contributions include authoritative books by Jairajpuri and Khan 
(1982) and Jairajpuri and Ahmad (1992). Tahseen et al. (1988-2005) also studied the 
taxonomy and biology of free-living soil-inhabiting and aquatic nematodes. 
The exclusive studies on the Indian wetlands as carried out by Ali (1953), 
Sreenivasan (1963, 64), Jhingran (1971,'91), Kaul (1971,'77), Ghosh et al. (1974), 
KauU/a/. (1978), Kaul and Pandit (1981), Singh er a/. (1982), Vijayan (1985,'89,'91, 
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99), Khatri (1984a, b) and Trisal (1992) were largely confined to primary 
productivity, macrophyte productivity, physico-chemical characteristics besides the 
characteristics of flora and fauna. All such studies virtually hold no record of 
nematodes. Though protozoa and other microfauna were extensively studied by 
Mahajan (1973, '81a, b) in the wetlands of Rajasthan, the faunal list did not include 
nematodes among invertebrate species. 
Vijayan (1985-99) made extensive studies on the physico-chemical 
characteristics and flora and fauna of the Keoladeo National Park although the 
detailed information published on the park gives no clue about nematode fauna. The 
present work, therefore, was planned in view of the meager information available on 
the aquatic nematodes of the Indian subcontinent in general and wetlands in 
particular. It is also strongly felt that due to our ignorance and negligence man\ 
species may become extinct without even being known to science. 
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Ramsar site Date of recognition State Area 
Ashtamudi Wetland 
Bhitarkanika Mangroves 
Bhoj Wedand 
Chilika Lake 
Deeper Beel 
East Calcutta Wedands 
Harike Lake 
KaniU 
19/08/02 
19/08/02 
19/08/02 
01/10/81 
19/08/02 
19/08/02 
23/03/90 
22/01/02 
Kerala 
Orissa 
Madhya P. 
Orissa 
Assam 
West Ben. 
Punjab 
Punjab 
61,400 ha 
65,000 ha 
3,201 ha 
116,500 ha 
4,000 ha 
12,500 ha 
4,100 ha 
183 ha 
08°57'N 
20°39'N 
23°14'N 
19°42'N 
26°08'N 
22°27'N 
3 n 3 ' N 
31°25'N 
Tamil Nadu 38,500 ha 
HimachalP. 15,662 ha 
KoUeruLake 19/08/02 Andhra P. 90,100 ha 
LoktakLake* 23/03/90 Manipur 26,600 ha 
Point CaUmere 
WildUfe and Bird Sanct. 19/08/02 
Pong Dam Lake 19/08/02 
Ropar 22/01/02 Punjab 1,365 ha 
SambharLake 23/03/90 Rajasthan 24,000 ha 
Sasdiamkotta Lake 19/08/02 Kerala 373 ha 
Tsomoriri 19/08/02 J&K 12,000 ha 
Vembanad-Kol Wedand 19/08/02 Kerala 151,250 ha 
WularLake 23/03/90 J&K 18,900 ha 
16°37'N 
24°26'N 
Location 
076°35'E 
086°54'E 
077°20'E 
085°21'E 
091°39'E 
088°27'E 
075°12'E 
075°22'E 
i77°32'E 
081°12'E 
093°49'E 
10°19'N079°38'E 
32°01'N076°05'E 
31°01'N076°30'E 
27°00'N 075°00'E 
09°02'N 076°37'E 
32°54'N 078°18'E 
32°54'N078°18'E 
34°16'N 074°33'E 
24 
KEOLADEO NATIONAL PARK: THE RAMSAR WETLAND 
SITE MAP 
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DESCRIPTION OF THE SURVEY AREA 
India is the seventh largest country in the world and Asia's second largest nation. 
It is divided into four relatively well-defined regions- the Himalayan Mountains, the 
Gangetic River Plains, the Southern (Deccan) Plateau, and the Islands of 
Lakshadweep, Andaman and Nicobar. 
The climate of India is dominated by the Asiatic monsoon, most importantly by 
rains from the southwest. India has a rich variety of wetland habitats. The total area of 
wetlands (excluding rivers) in India is 58,286,000 ha or 18.4% of the country's area, 
70% is under paddy cultivation. 
Keoladeo National Park (KNP), a Ramsar site as well as world heritage site, is 
one of the most enchanting waterfowl rejfuges of the world and home to rich 
biological diversity. The park was declared a 'Ramsar site' in October 1981 on the 
basis of ecological, botanical, zoological and limnological criteria. The word 
'Keoladeo' signifies the location of the temple of Lord Shiva (Keoladeo) in the centre 
of park. Formerly it was known as 'Ghana Bird Sanctuary', because of dense (Ghana) 
forests covering the area. 
Keoladeo National Park is situated between 27°7'6" to 27°12'2" North latitude 
and 77°29'5" to 77°33'9" East longitude with altitude. It is located 2 km south east of 
Bharatpur City, Rajasthan, India. The total area of the park is about 29 sq. km. 
(2873ha). It represents a mosaic of dry grasslands, woodlands, woodland swamps, and 
wetland. One third of its habitat (-11 sq. km) is wetland with a variety of 
microhabitats having trees, shrubs, moimds, dykes and open water with or without 
submerged or emergent plants. The uplands have grasslands (savannah) with species 
of short grasses, tall grasses, scattered trees and shrubs in varying densities. The short 
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grasses such as Vetiveria zizanioides (Khus grass), Desmostachya bipinnata and 
Cynodon dactylon were also observed at places. The habitats form complex water-
land interacting systems, and are fertile. The substrate is usually covered with water 
periodically, though there has been a water crisis since a couple of years. 
TOPOGRAPHY 
The terrain of the park is almost flat with elevations varying from 173 to 176 m 
and a gentle slope towards a central depression. The submersible area of about 900 ha, 
is divided into various compartments by earthen dykes. Much of the area is bushy but 
it also contains semi arid woodlands and scrub savanahs. The park lies 370 meters 
above the sea level and is separated from surroimding villages and agricultural fields 
by an outer boundary wall. 
It is a freshwater swamp that gets flooded during the monsoon. The area consists 
of a flat patchwork of marshes in the Gangetic plain, artificially created in the 1850s 
and maintained ever since by a system of canals, sluices and dykes. For most part of 
the year, the effective wetland is only 10 sq. km with the rest of the area remaining 
dry. Normally, water is fed into the marshes twice a year from inundations of the 
Gambhira and Banganga rivers, which were impounded on arable land by means of an 
artificial dam called Ajan Bund, to the south of the park. Dykes divide the wetland 
into ten xmits. Each unit has a system of sluice gates to control the water level. Depth 
of water ranges from 1- 2 m during monsoon rains (Jvme-September). From October 
to January, the water levels decrease although sometimes rain showers occur during 
December and January. The area starts drying out from February and by May and 
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June, the entire area dries out with water remaining only in some depressions. 
Therefore, for much of the year the area of wetland is only 1,000 ha. 
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METHODOLOey 
The protocol for procuring the nematodes, their fixation, dehydration, mounting 
and microscopic examination involved the following steps. 
IDENTIFICATION OF SAMPLING SITES 
The sampling sites were identified and selected on the basis of the soil/ substrate 
type, organic matter content and vegetation. For the sake of convenience and a 
thorough in sampling, the entire area of the park was divided into three zones. Zone A 
started from the main entrance up to a region, which was bisected by Ghana Canal 
along Bisan Mori and Sapan Mori. Zone B started from the termination point of Zone 
A up to Kadam Kunj while Zone C started from Kadam Kunj up to the end of the 
park near Chiksana Canal. Extensive sampling from all possible sites was done 
through out the year to catch majority of nematode species that constitute the wetland 
fauna. 
A total of sixty- four sampling stations were identified of which twenty-four were 
designated with proper names. The additional thirty-eight stations were selected close 
to these popular sites thus dividing the area of the park uniformly. The twenty four 
well-knovm sites of the park, marked as sampling stations, include: 
1. Forest Lodge 
2. Nursery 
3. Ram Bund 
4. Barrier Right 
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5. Barrier Left 
6. Shanti Kutir 
7. Nil Tal 
8. Sluice Gate 
9. Jatoli Canal. 
10. Mrig Tal 
11. Sappan Mori 
ll.Chakwa Cltakwi 
13. Lai Pyare Ka Kund 
14. Keoladeo temple 
15. Man Sarvovar 
16. Cheetal Van 
17. Python Gate 
18. Ghana Canal 
19.4/a« 5«n</ 
20. Python point 
21. Kadant Kunj 
22. Guard House 
23. Ao/a Z)/iar 
24. Chiksana Canal 
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COLLECTION AND PROCESSING THE SAMPLES 
As one-third area of the park was occupied by wetland, the park showed highly 
variable climate with different types of substrate in different regions. The grounds 
were at places water-logged and at places quite dried. Therefore, the samples collected 
from the sites were of two types. 
a) Sediment samples and 
b) Water samples 
Sediment samples from the moist soil were taken from a depth of 5-12" using a 
shovel, while the sam.ples from dry soil were obtained by digging beyond a depth of 
10-12". Each sampling station marked a collection of 10 samples from its span of 
area. Of these samples, each represented the mean sample of three replicate samples, 
taken from ten thoughly mixed samples. In each case the volume of soil/mud sample 
was 400 ml. In water-logged conditions, samples were taken from periphytons. 
Sediment samples were obtained from the shallow water collected by shovels or 
scoopers scratched along the bottom. 
The flowing water samples from the top layers, were collected in stainless steel 
containers and passed through 325 mesh sieve (pore size= 45 [im) kept at 45° angle. 
This reduced the volume of samples without affecting the total catch of organisms. 
For the floating debris, additional sieves in the sequence of 10 meshes (pore size= 
2mm), 100 meshes (pore size= 150 i^ m) and 200 meshes (pore size= 53 |im) and 325 
meshes (pore size= 45 ^m) were used. 
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The collected samples were brought to the laboratory in coolers for their further 
processing. Such samples were kept in refrigerator and were soon processed to 
prevent their degradation and decomposition. 
At the time of collection of samples, some preliminary information regarding 
temperature, pH and the vegetation type, was also recorded. Besides, the samples were 
labeled with information such as locality, date and month of collection. 
SAMPLE PROCESSING 
The soil samples were processed using Cobb's (1918b) sieving and decantation 
and modified Baerman's funnel techniques. The soil was placed in a bucket and 
mixed with water. The debris and pebbles were taken out and soil crumbs were 
broken. The bucket was then filled with water and suspension was stirred to make it 
homogenous. The bucket was left undisturbed for about half a minute to allow the 
heavy soil particles to settle down at the bottom of bucket. The suspension was then 
passed into another bucket through a coarse sieve of 2 mm pore size, which retained 
debris, roots and leaves. The suspension in the second bucket was again stirred 
thoroughly and left for another half a minute and then poured through a 300-mesh 
sieve (pore size= 53 |a,m). As a result, the nematodes and very fine soil particles were 
retained on the sieve. The process was repeated thrice for good recovery of 
nematodes. 
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ISOLATION / EXTRACTION OF NEMATODES 
The residue on the sieve was collected in a beaker and poured on a small course 
sieve lined with tissue paper. The sieve was then gently placed on a Baerman's funnel, 
having stoppered rubber tubing, fixed to stem and containing water sufficient to touch 
the bottom of the sieve. The nematodes migrated from the sieve into the clean water 
of the funnel (motility of nematode separated them from the inert debris of the course 
sieve) and settled at the bottom of the funnel. After 24-48 hours, the nematode 
suspension was drawn from the fiinnel into a cavity block. The nematodes thus 
isolated, were sorted, fixed and mounted. 
OBSERVATIONS 
The nematodes extracted from processed samples, were examined under the 
Stereoscopic Zoom Microscope (Olympus - SZX12) with a range of magnifications 
for their generic identification for community analysis. Live specimens were observed 
shortly after death for studying structural details. Their tentative identification was 
done for taxonomic studies. 
KILLING A N D FIXATION 
The extracted nematodes were collected from Baerman's funnel in cavity 
blocks and left undisturbed for a few minutes to allow them to settle. Excess water 
was removed with the help of dropper and hot Formaline-glycerol fixative (Golden 
in Hooper, 1970) having 8 ml of 40% commercial formaldehyde + 2 ml glycerol + 
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90 ml distilled water, was added to the nematode suspension. This act killed and 
fixed the nematodes, simultaneously. 
TEMPORARY MOUNT 
For tentative identification of genera, the nematodes were studied in temporary 
mounts. They were transferred to the centre of drop of water on a glass slide. Three 
pieces of glass- wool of thickness corresponding to nematode body, width were placed 
around nematodes. Finally, a cover glass was placed gently and its edges sealed with 
nail varnish partially, leaving some space for introduction of water to prevent drying. 
DEHYDRATION 
Twenty-four hours after fixation, the nematodes were transferred to another 
cavity block containing a mixture of glycerine and alcohol (30% ethanol 95 parts + 
glycerol 5 parts) and were placed in a desiccator containing Calcium Chloride for 
dehydration. The dilute ethanol evaporated completely, leaving dehydrated nematodes 
in anhydrous glycerol, after 3-4 weeks (Seinhorst, 1959). 
MOUNTING AND SEALING 
In the absence of glyceel or any proper sealing material, the conventional 
method of slide preparation leads to the drying of mounted specimens within a 
short span of time. Therefore, wax ring method of De Maeseneer and D'Herde 
(1963) for mounting and sealing of nematodes was practised. A wax ring was 
applied to the centre of slide surrounding the glycerine drop by heating 1.5 cm 
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diameter metallic tube over flame, and dipping it in a thin solid layer of paraffin wax 
(M.P. 60°C). The nematodes were placed in the center of glycerol drop and pushed 
gently at the bottom. Three pieces of glass wool, with thickness corresponding to 
nematode body width, were arranged around the nematode. Then the cover glass was 
applied gently and slide was placed on a slide warming cabinet at about 65 °C for few 
seconds. As the wax melted, the cover glass settled down and glycerol with nematodes 
got confined to the centre of mount, surrounded by the wax at periphery. The cover 
glass was further pressed to make it settled firmly. A secondary sealing with nail 
polish was done to prevent drying or dissolution of wax by immersion oil. 
MEASUREMENT AND DRAWING 
Nematodes were measured using ocular micrometer fitted within the eyepiece of 
microscope and de Man's (1880) formula was used to represent linear and allometric 
values. Drawings of nematodes were made with drawing tube and photographs were 
taken using a digital camera C-3030 mounted on Olympus BX-51 DIC Microscope 
TYPE MATERIALS 
The type materials including holotype and paratypes were labeled and 
deposited in 'Nematode Collection' of the Department of Zoology, Aligarh 
Muslim University, Aligarh, India. 
ABBREVIATIONS USED IN THE TEXT 
n = Number of specimens. 
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L = Total body length. 
a = Body length/maximum body width. 
b = Body length/total pharyngeal length. 
c = Body length/tail length. 
c' = Tail length/anal body diameter. 
V = Distance of vulva from anterior end X 100/body length. 
T = Lengthof male genital tract X 100/body length. 
Gl = Overall length of anterior genital branch x 100/ body length. 
G2 = Overall length of posterior genital branch x 100/ body length. 
V-A distance= Distance between vulva and anus. 
ABD = Anal Body Diameter. 
Genital papillae formula used in the text: No. (precloacal/s) + C (cloaca) / No. C 
(adcloacal/s) + No. (Postcloacals including P for phasmids). Phasmids shown darker 
than other papillae in figures. 
KNP = Keoladeo National Park. 
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PART-A 
During the survey of the Keoladeo National Park (KNP), the collected samples 
revealed the presence of nematode species belonging to eighty-two genera, fifty 
subfamilies, forty-one families, twenty-five superfamilies, sixteen suborders and 
nine orders. The description of each species identified, is beyond the scope of this 
thesis hence some of the new species along with those, rare or not reported from India, 
have been described, hereunder. 
Order: Rhabditida Chitwood, 1933 
Diagnosis. Secementia. Cuticle smooth or annulated. Lip region continuous 
with adjoining body or offset. Lips mostly three or six, rarely four. Amphids 
small, mostly pore-like, on lateral lips; rarely circular or elliptical and post-labial. 
Stoma generally prismatic/ tubular, longer than wide, fixed, non-protrusible; 
composed of cheilostom, gymnostom and stegostom (stegostom divided into 
prostegostom, mesotegostom, metastegostom and telostegostom), never forming 
a protrusible stylet. Stegostom always surrounded by pharyngeal tissue 
(collar); metastegostom with fine warts, setose denticles well-developed teeth or 
cutting plates. Pharynx composed of corpus, metacorpus, isthmus and basal 
bulb. Valve plates present in median or terminal bulb. Excretory system 
consisting of a double collecting canal and a common leading duct opening 
ventrally through excretory pore. Intestinal lumen usually wide. Three rectal 
glands often present. Female reproductive system didelphic, amphidelphic or 
monodelphic, prodelphic. Ovaries reflexed with flexures often reaching up to vulva or 
beyond that. Vulva median or far posterior near anus. Males with single testis, vas 
deferens and occasional ejaculatory glands. Bursa present or absent, if present, always 
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bearing paired genital papillae. Spicules free, occasionally fused distal ly. 
Gubemaculum simple or provided with sleeves. Phasmids distinct, often tubular. 
Type suborder: Rhabditina Chitwood, 1933 
Other suborders 
Cephalobina Andrassy, 1974 
Diplogastrina Micoletzky, 1922 
Teratocephalina Andrassy, 1974 
Key to suborders ofRhabditida (Orley, i88o) Chitwood, 1933 
1. Stoma well developed, either long, tubular or wide, spacious; metastegoslom with small 
denticles or large teeth; pharynx usually with a median bulb or swelling, female gonad 
generally didelphic, bursa present or secondarily reduced 2 
Stoma small mostly quite narrow, comprising of small pieces, pharynx without a 
median bulb or swelling, female gonad generally monodelphic, prodelphic; bursa 
primarily lacking 3 
2. Pharynx usually with a valvate, muscular median bulb and a valveless terminal one; 
stoma often wide with usually large conspicuous teeth; bursa reduced in most 
cases Diplogasterina 
Pharynx with a valvate terminal bulb; stoma usually tubular with small or minute 
denticles; bursa well-developed, only occasionally reduced Rhabditina 
3. Head margins strongly cuticularized and notched or head bearings six bristles; amphids 
post-labial, mostly well discernible; female gonad amphidelphic or 
monodelphic Teratocephalina 
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Head margins not cuticularized, rarely notched, bristles never present; amphids on lips 
exceptionally post-labial; female reproductive system always monodelphic, 
prodelphic Cephalobina 
Suborder: Rhabditina Chitv^ ood, 1933 
Diagnosis: Rhabditida. Cuticle usually striated. Lip margins smooth, exceptionally 
notched. Lips three or six, rarely four. Labial sensilla papilliform or setose. Amphids 
small, pore-like, on lateral lips; rarely large, circular or post-labial. Stoma prismatic, 
always longer than wide. Cheilostom generally not cuticularized; gymnostom and 
stegostom fused to form stomal tube. Stegostom surrounded by a thin pharyngeal 
collar. Metastegostom usually with three swellings each bearing 1-3 or more small 
teeth or denticles. Telostegostom short, continuing into pharyngeal lumen. Pharjnx 
with three distinct parts: corpus, isthmus and basal bulb; corpus cylindrical or 
somewhat swollen proximally without valve plates; isthmus a narrower bridge between 
corpus and bulb. Terminal bulb muscular, glandular with distinct valve plates 
(grinders). Excerotery pore in posterior region of pharynx. Intestinal lumen usually 
wide. Three rectal glands generally present. Female reproductive system mostl> 
didelphic, amphidelphic, rarely monodelphic, prodelphic. Vulva equatorial or post-
equatorial. Ovary / ies reflexed. Spicules separate or fused distally; gubernaculum 
present. Bursa usually well- developed: peloderan, pseudopeloderan or leptoderan, 
rarely reduced; with seven to nine pairs of tubular genital papillae. Bursal edges open or 
closed anteriorly. Tails of both sexes similar or female tail longer. Phasmids tubular, 
usually distinct. 
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Type superfamily: Rhabditoidea Orley, 1880 
Other superfamilies 
Alloionematoidea Chitwood and Mcintosh, 1934 
Bunonematoidea Micoletzky, 1922 
Key to superfamilies ofRhahditina Chitwood, 1933 
1. Stoma Panagrolaimus-type i.e. short and wide, weakly cuticularized; bursa 
absent Alloinematoidea 
- Stoma Rhabditis-typc i.e., narrow and tubular, well cuticularized; bursa present, rarely 
reduced 2 
2. Body distinctly asymmetrical: left side with longitudinal ridges, right side with various 
ornamentations (network, tubercles, warts, fins etc.) Bunonematoidea 
Body symmetrical bilaterally, without such ornamentations Rhabditoidea 
Superfamily: Rhabditoidea Orley, 1880 
Diagnosis. Rhabditina. Lip region offset or continuous with adjoining body. Lips 
usually six. Stoma tubular or prismatic, longer than wide. Cheilostom occasionally 
cuticularized; gymnostom cuticularized; stegostom surrounded by pharyngeal tissue. 
Metastegostom with three swellings with each bearing small warts or denticles; 
telostegostom short. Pharyngeal corpus often swollen proximally. Female reproductive 
system didelphic, amphidelphic or monodelphic, prodelphic. Spicules separate or fused 
distally. Bursa present, generally well-developed, rarely reduced. 
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Type family: Rhabditidae Orley, 1880 
Other families 
Diploscapteridae Micoletzky, 1922 
Odontorhabditidae Paramonov, 1964 
Rhabditonematidae Andrassy, 1976 
Key to families ofRhabditoidea Orley, i88o 
1. Dorsal and ventral lips heavily cuticularized and transformed into hook-like 
structures Diploscapteridae 
Lips normal, not hook-like 2 
2. Anterior part of stegostom with a large, transverse dorsal tooth.. .Odontorhabditidae 
Stoma without tooth, its walls parallel 3 
3. Stoma short, about twice as long as wide; pharyngeal corpus cylindrical; bursa 
absent Rhabditonematidae 
Stoma usually more than three times longer than wide; pharyngeal corpus mostly 
swollen; bursa well-developed, rarely rudimentary Rhabditidae 
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Family: Rhabditidae Orley, 1880 
Diagnosis. Rhabditoidea. Lip region generally with six distinct lips, rarely three lips in 
doublets. Stoma tubular or prismatic, usually three times longer than wide. Cheilostom 
occasionally cuticularized. Gyrrmostom cuticularized, stegostom surrounded by 
pharyngeal collar. Metastegostom with three swellings bearing warts or denticles. 
Pharyngeal corpus often swollen. Female reproductive system didelphic, amphidelphic 
or monodelphic, prodelphic. Ovary/ies reflexed. Spicules separate or fused distaliy. 
Bursa mostly well- developed, peloderan or leptoderan, rarely rudimentary'. Genital 
' papillae generally seven to nine pairs. Tails of both sexes similar or male tail shorter. 
Type subfamily: Rhabditinae Orley, 1880 
Other subfamilies 
Ablechroiulinae Andrassy, 1976 
Amphidirhabditinae Andrassy, 1976 
Mesorhabditinae Andrassy, 1976 
Pcloderinae Andrassy, 1976 
Protorhabditinae Dougherty, 1955 
Stomachorhabditinae Andrassy, 1970 
Key to subfamilies of Rhabditidae Orley, 1880 
1. Anterior intestinal region with stomach-like folds; bursa absent 
Stomachorhabditinae 
Anterior intestinal region without folds; bursa present 2 
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2. Amphids large, conspicuous, at anterior level of stoma; cbeilostom cuticularized, 
relatively longer with arched walls Amphidirabditinae 
- Amphids mostly very small, inconspicuous, on lateral lips; cheilostom simple, rarely 
cuticularized 3 
3. Stoma having distinct metastegostomal swellings with denticles 4 
Stoma lack distinct metastegostomal swellings with denticles Protorhabditinae 
4. Female reproductive system monodelphic, prodelphic; vulva far posterior; lips prominent, 
separate, mostly with setose papillae Mesorhabditinae 
Female reproductive system didelphic; vulva at mid-body; lips rarely separate, 
without setose papillae 5 
5. Bursa peloderan, encircling tail tip Peloderinae 
Bursa leptoderan, leaving tail tip free 6 
6. Lips with fine ciliae or setose projections; pharyngeal collar longer than half stomal 
length Ablechroiulinae 
Lips without ciliae; pharyngeal collar usually shorter than half stomal length. 
Rhabditinae 
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Subfamily: Rhabditinae Oiley, i88o 
Diagnosis: Rhabditidae. Lips usually amalgamated, rarely separate, mostly with small 
papillae. Amphids generally pore-like, on lateral lips; rarely large and post-labial. 
Stoma well-developed, tubular, rarely short. Cheilostom not cuticularized; 
metastegostom bearing minute warts or setose denticles. Pharyngeal collar mostly 
present around stegostom. Pharyngeal corpus strongly or weakly swollen at proximal 
end. Female reproductive system didelphic, amphidelphic. Vulva nearly equatorial. 
Spicules always separate. Bursa leptoderan, not reaching tail tip, open, rarely closed 
anteriorly, occasionally rudimentary. Genital papillae eight or nine pairs. Tail of 
female conical, cupola-shaped or spicate, that of male mostly similar in shape and 
length. 
Type genus: Rhabditis Dujardin, 1845 
Other genera 
Colporhabditis Andrassy, 1976 
CwmJ///j-(Dougherty, 1953) Andrassy, 1983 
Cuticularia Van Der Linde, 1938 
Discoditis Andrassy, 1983 
Metarhabditis Tahseen et al., 2004 
Oscheius Andxkssy, 1976 
Poikilolaimis Fiichs, 1930 
Rhabditella (Cohh, 1929)Chitwood, 1933 
/^z/Y/5 Andrassy, 1982 
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Genus: Cuticularia Van Der Linde, 1938 
Diagnosis. Rhabditinae. Body 0.5-1.3 mm long. Cuticle loose, sac-like. Lip region 
continuous with adjoining body. Lips low amalgamated, labial papillae small. 
Amphids minute, pore-like on lateral lips. Stoma prismatic, 1.5-2 times longer than lip 
diam. Cheilostom not cuticularized; promesostegostom thickly cuticularized; 
metastegostom slightly anisomorphic with each swelling carrying one or two denticles. 
Pharyngeal collar surrounding stegostom. Pharyngeal corpus cylindrical or slightly 
swollen, terminal bulb massive, strongly muscular and valvate. Female reproductive 
system didelphic; ovaries reflexed. Vulva slightly post-equatorial. Spicules slender, 
free. Bursa leptoderan, rudimentary and indistinct from body cuticle. Genital papillae 
seven to nine pairs with first pair located far anterior to spicules. Tail of both sexes 
short, cupola-shaped with terminal spike. Phasmids small, located in tail region. 
Type species: Cuticularia oxycera (de Man, 1895) Andrassy, 1983 
Other species 
C. annulata Eroshenko, 2002 
C. brevicorpus Khan et al, 1999 
C.y/rma/a Andrassy, 1998 
C. Jenniferae Khan et al, 1999 
C. regenfussi (Sudhaus, 1980) Andrassy, 1983 
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Cuticulariamacrodentata sp. n. 
(Figs. 1,2) 
MEASUREMENTS 
See Table 1. 
DESCRIPTION 
Female 
Body medium-sized, 0.60-0.81 mm long, plump, almost straight upon fixation. 
Cuticle smooth, loose, about 4 - 10 iim thick at mid body region and 5.5- 9.0 |im thick 
at tail region. Lip region continuous with adjoining body; lips globular, fused at base, 
with smooth margins. Each lip bearing two discernible papilliform sensilla. Amphids 
small, pore-like on lateral lips. Stoma prismatic, about twice as long as lip diameter or 
4-5 times longer than wide. Cheilostom weakly cuticularized, arched. Gymnostom 
slightly convergent anteriorly, about 40% of stomal length. Stegostom about 45-50% of 
stomal length, surrounded by pharyngeal tissue. Metastegostom isomorphic with each 
swelling bearing two well-built setose denticles. Pharynx with 94-142 |am long, 
cylindroid or weakly swollen corpus; 40- 50 fim long, thick isthmus; massive, strongly 
muscular, valvate basal bulb of 33 - 43 |im x 24 - 37|a.m dimension. Nerve ring 
encircling isthmus at 65% of pharyngeal length. Excertory pore posterior to nerve ring 
at 75% of pharyngeal length. Body at anterior and posterior end of pharynx 2.2-2.6 and 
3.45-5.25 lip diameter wide respectively. Pharyngeal corpus about 1.2 - 1.4 times 
longer than isthmus and basal bulb together. Cardia conoid, 3-5 |a.m long with wide 
lumen. Two pseudocoelomocytes observed posterior to cardia, in close proximity to 
flexure of gonad. Intestine granular with wide lumen. Rectum thin-walled, about 1.0-
1.2 anal body diameter long. Rectal glands with prominent nuclei present. Anus 
crescent-shaped slit. Female reproductive system didelphic, amphidelphic occupying 
nearly 50% of the body length. Anterior genital branch usually longer than posterior. 
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Ovaries reflexed, anterior on right side and posterior on left side of intestine. Each 
ovary having a proximal chamber with a mature oocyte, separated from the remaining 
part by a sphincter. Oocytes at distal end of ovary arranged in double rows followed by 
a single row. Oviducts dilated proximally, connected to slightly offset and ad-axially 
placed, expanded spermathecae containing sperms. Crustaformeria with prominent 
glandular cells, four in a column. Uteri sepaiated by a shallow dorsal constriction, 
usually containing one or two embryonating eggs with spinose shells. Vagina thick-
walled, 10-17 |im long, at right angle to longitudinal body axis provided with oblique 
muscle bands. Two ovoid sac like glandular bodies associated to uterus, close to its 
junction with vagina. Vulva a transverse slit, sunken due to inflated cuticle on sides, 
slightly post-equatorial, located at 353-440 |am from anterior end. Vulva-anus distance 
230-350 |im. Tail short, cupola-shaped with pointed spike. Cuticle forming a loose 
envelope around tail with posterior half (spike) uncovered. Phasmidial opening at half 
of tail length. 
Male 
Similar to female in general morphology except being smaller and slightly 
ventrally arcuate in posterior body region. Testis monorchic with ventrally reflexed part 
about 54-68 ^m long at left side of intestine. Spicules small, cephalated with hooked 
capitula and median piece with three longitudinal ridges; gubemaculum trough-shaped, 
about 1/3 '^' - 1/4* of spicular length with digitate proximal end and distal sleeve. Bursa 
rudimentary, not distinguishable from lateral body cuticle. Genital papillae seven pairs 
in 1+1+1+1C+ +1+P+2 configuration: three pre cloacal, one adcloacal and four post 
cloacal pairs. GPl sub ventral about 1-1.5 spicular length anterior to cloaca; GP2 and 
GP3 spaced, latter opening at cloacal level; GP4 arising at level of GP3, lateral; GP5 
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sub ventral; GP6 and GP7 sub ventral, closely placed. Tubular phasmids arise between 
GPS and GP6, open at bursal edge. Tall slightly longer than females. 
TYPE HABITAT AND LOCALITY 
Samples containing Cuticularia macrodentata sp. n. were obtained from litter at 
"Chakwa Chakwi" in Keoladeo National Park, Bharatpur, Rajasthan, India. 
TYPE MATERIAL 
Holotype female on slide Cuticularia macrodentata sp. n. 19A KNP/ 1, deposited 
in the Nematode Collection, Department of Zoology, Aligarh Muslim University, 
Aligarh, India. 
Nine paratype females and eight paratype males on slide Cuticularia macrodentata sp. 
n. 19A KNP/ 2-4, deposited in the Nematode Collection, Department of Zoology. 
Aligarh Muslim University, Aligarh, India. 
DIAGNOSIS AND RELATIONSHIPS 
Cuticularia macrodentata sp. n. is characterized by small-sized body; smooth 
and loose cuticle; weakly cuticularized, arched cheilostom; gymnostom with 
anterior converging walls; isomorphic metastegostom with two prominent, setose 
denticles; slightly swollen pharyngeal corpus; spinose-shelled eggs; ovoid 
glandular bodies associated with uterus, and males with hooked spicules with 
three longitudinal ridges; proximally digitate, trough-shaped gubemaculum with 
distal sleeve and seven pairs of genital papillae in 1+1+1+1C+ l+P+2 
configuration. 
The new species most closely resembles C firmata Andrassy, 1998 in most 
morphological and morphometric characteristics but differs in having relatively smaller 
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'a' and 'c ' values; greater 'c' value; longer stoma; longer female genital systm with 
respect to body length; greater vulva-anus distance with respect to tail; presence of 
mature egg; longer spicules with cuticularized ridges and distal sleeve in gubemaculum 
{vs a = 22-28; c = 2-2.2; c = 23-28; stoma = 19-23 ^m; female genital system occupying 
23-25% of body length; vulva anus distance 9-11 times longer than tail length; mature 
intra-uterine eggs not observed; spicule 26-28 i^m long without cuticularized ridges; 
gubernaculum simple in C. firmata Andrassy, 1998). 
The new species most closely resembles with C. oxycera (de Man, 1895) Andrassy, 
1983 in most morphometric characteristics but differs in having relatively smaller "a" 
and 'b' values; longer and well built metastegostomal denticles; wider body at posterior 
end of pharynx; presence of ovoid glandular bodies associated with uterus; in the 
structure of spicule and gubemaculum and relative posterior position of precloacal 
genital papillae [v5 a = 14 -20; b= 4 -5; metastegostom with small denticles; body at 
posterior pharyngeal end 2.5-3 times wider than lip diameter; glandular bodies not 
reported; spicules without hooked capitulum, gubernaculum simple trough shaped and 
first pre cloacal pair about two spicular lengths anterior to cloaca in C. oxycera (de 
Man, 1895) Andrassy, 1983]. 
The new species also resembles C. regenfusi (Sudhaus, 1980) Andrassy, 1983 in 
most morphometries but differs in having smaller 'a' value; greater 'c' value; smooth 
cuticle; smaller tail in relation to anal body diameter and presence of glandular bodies 
in uterus and males [v5^  a = 15 - 30; c = 13 - 21; cuticle with punctations; tail longer 
than anal body diameter; glandular bodies and males not reported in C. regenfusi 
(Sudhaus, 1980) Andrassy, 1983]. 
C. macrodentata sp. n. further resembles C. brevicorpus Khan et al, 1999 in some 
morphometric characteristics but differs in having larger body; greater 'c' value; 
smaller 'c ' value; longer spicules; presence of distal sleeve in gubernaculum and 
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dissimilar configuration of bursal papillae (vs L= 0.40 -0.60 mm; c = 21-32; c = 1.0-
1.3; spicules 25-31 )im; gubernaculum ventrally curved without sleeve and bursal 
papillae in 1+1+1+2+3 configuration in C. brevicorpus Khan et al., 1999). 
The new species further differs from C. jenniferae Khan et al., 1999 in having 
smaller body; smaller 'b' and 'c' values; relatively smaller spicules with hooked 
capitula; distal sleeve in gubernaculum; lesser number and dissimilar configuration of 
bursal papillae (vs L = 0.83-1.07 mm; b = 3.7-5.1; c = 1.1-1.2; spicules = 36-45 tim 
with rounded capitulum; gubernaculum without sleeve; nine pairs of bursal papillae in 
1 +2+3+3 configuration in C. jenniferae Khan et al., 1999). 
ETYMOLOGY 
The species name denotes the presence of considerably well-built setose 
metastegostomal denticles. 
REMARKS 
C. macrodentata sp. n. shows remarkable similarity with the antarctic 
species C. firmata Andrassy, 1998. The presence of two dorsal pillows as reported by 
Andrassy, 1998, appear similar to the glandular bodies reported in the present 
specimens. However, the latter ccupy a postion on the ventral aspect of uterus close to 
its junction with vagina. They also are small enough to accommodate spermatozoa and 
appear rather secretory in function. Besides other differences, the two species ought to 
be different in view of the striking differences of climate as one represents the frosty 
antarctic conditions while other comes from a tropical environment. 
Khera (1969) described Praeputirhabditis jodhpurensis from India, which 
was considered as Rhabditis (Cephaloboides) jodhpurensis by Sudhaus, 1976 
and thereafter, synonymised with Cuticularia oxycerca by Andrassy (1984). Our 
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specimens show an overlapping in the range of 'a' and 'b ' values but differ from 
the above population in having a significantly smaller 'c ' value; presence of 
setose denticles on metastegostomal swelling; smaller, longitudinally-ridged 
spicules with hooked capitula; complex gubemaculum with digitate proximal 
end and distal sleeve; and smaller number of genital papillae with dissimilar 
configuration [vs c= 61-70; spicules 41-44 ^m long with narrow elongate 
capitula, without reported ridges; gubemaculum simple trough-shaped and 
genital papillae in 1+1+3+3+1 configuration in Praeputirhabditis jodhpurensis 
{=Cuticularia oxycercd) apuJKhem (1969)]. 
52 
TabIe-1. Morphometric characteristics of Cu//cu/aria macrodentata sp. n. 
Measurements are in fim and in 
Character 
Body length 
Body diameter 
A 
B 
C 
C 
V/T (%) 
G, (%) 
G2 (%) 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body 
diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum 
length 
Egg dimension 
Holotype 
665 
60 
11.12 
3.70 
33.33 
0.81 
58.33 
44.31 
43.70 
12 
23 
5.51 
178 
120 
140 
24 
25 
20 
12.90 
-
-
-
the form: mean ± standard deviation (range). 
Paratype female 
(n=9) 
673.10±70.70 
(602-815) 
57.10±11.40 
(45-75) 
(12.31±1.52) 
10.12-13.60 
3.60±0.11 
(3.41-3.62) 
34.41±3.20 
(30.72-37.73) 
0.80±0.10 
(0.63-1.11) 
57.5±1.6 
(53.9-59.1) 
42.40±1.52 
(39.61-45.33) 
40.30±3.1 1 
(37.31-44.80) 
1 2 . 6 0 ± l . n 
(12-15) 
23.62±1.61 
(22-28) 
5.51±0.60 
(4.5-7) 
188.70±21.60 
(168-240) 
123.65±13.58 
(110-155) 
139.80±16.81 
(126-178) 
24.33±2.70 
(20-28) 
29.11±4.10 
(21-34) 
19.70±2.91 
(16-25) 
13.40±1.41 
(11-15) 
-
-
48.22±7.40x23.81±4.50 
(45-58x21-31) 
Paratype male 
(n=8) 
608.40±29.00 
(560-644) 
47.30±9.50 
(39-62) 
13.22±2.31 
(10.40-11.10) 
3.52±0.20 
(3.34-3.81) 
21.80±3.1 1 
(18.30-26.22) 
1.13±0.1 1 
(0.80-1.22) 
62.10±2.71 
(55.50-65.91) 
-
-
n . 7 1 ± 0 . 4 8 
(11-12) 
21.30±1.1 1 
(20-23) 
4.70±0.61 
(4.5-6) 
172.11±8.50 
(158-180) 
1 14.33±7.] 1 
(103-123) 
128.47±6.90 
(118-137) 
27.52±2.21 
(24-31) 
24.00±1.5 
(21-25) 
28.30±3.54 
(24-34) 
-
33.12±2.61 
(30-36) 
9.20±1.42 
(8-12) 
-
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Fig. 1. Cuticularia macrodentata sp n A Entire female, B Entire male, C Anterior end, D 
Pharyngeal region, E Female genital brancn (anterior), F Female posterior region, G Male 
posterior region, H Gubernaculum (lateral) 
S4 
Fig. 2. Cuticularia macrodentata sp. n. A-C: Anterior end; D: Posterior pharyngeal region; E 
Female genital branch (anterior); F, G: Vulval region (lateral); H: Refractive cuticular spots in a 
specimen; I: Female posterior region; J, K: Male posterior region (lateral), L, M Male posterior 
region (ventral). 
G e n u s : Curviditis (Dougherty, 1953) Andrassy, 1983 
Diagonosis. Rhabditinae. Body medium to large-sized, 0.50 - 2.00 mm. Lips 6, 
separate. Labial papillae either minute or elongate, tentacle-like. Amphids very small, 
on lateral lips. Stoma of moderate length, prismatic; cheilostom not cuticularized. 
Metastegostom swelling with fine warts. Phziryngeal collar considerably high. 
Pharyngeal corpus swollen bulb-like. Female reproductive system didelphic. Vulva 
generally post-medial. Spicules free, with thorn-like dorsal arm. Bursa leptodoran, 
anteriorly open, weakly developed with nine pairs of genital papillae. Tails of both 
sexes cupola-shaped with conical tip. Phasmids distinct, at base of broader part of tail. 
Type species: Curviditis curvicaudata (Schneider, 1866) Andrassy, 1983 
Other species 
Curviditis dimorpha (Sudhaus, 1976^ Andrassy, 1983 
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Curviditis longicaudata sp. n. 
(Figs. 3, 4) 
MEASUREMENTS 
See Table 2. 
DESCRIPTION 
Female 
Body 0.97-1.28 mm long, slender, almost straight or slightly ventrally curved 
upon fixation. Cuticle double, about 2.5-3 i^m, thick, punctated, with fine 
transverse and longitudinal striae. Lateral fields indistinct. Lip region offset fi-om 
adjoining body. Lips prominent, globular with smooth margins, fused at bases. 
Lips provided with inner labial sensilla close to oral aperture; cephalic and outer 
labial sensilla slightly raised and towards outer border of lips. Amphids small, on 
lateral lips. Stoma tubular, 3-4 times longer than wide or slightly longer than lip 
diameter. Cheilostom not cuticularized, with diverging walls. Gymnostom 
arched, thickly cuticularised about l/4th of stomal length. Stegostom surrounded 
by pharyngeal collar, covering more than 50% of stoma. Each metastegostomal 
swelling bearing a minute wart. Metastegostom anisomorphic. Pharynx 
comprising of 127-155 \im long, swollen corpus; 60-88 ^m long isthmus and a 
massive, ovoid, valvate basal bulb of 40-55^m x 35-53 |im dimension. Nerve 
ring encircling isthmus about 68-79% of pharyngeal length. Excertory pore 
slightly posteriorly placed, at 71-85% of pharyngeal length; mostly obscure with 
indistinct duct. Body at proximal end of pharynx about 2.5-4 times wider than lip 
diameter and that at distal end about 4 times wider. Anterior part of pharynx 
1.05-1.25 times longer than the posterior part. Cardia 7-11 ^m long, flattened. 
Intestine granular with wide lumen. Rectum thin-walled, less than anal body 
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diameter long. Rectal glands obscure. Anus a cresentic slit. Reproductive system 
didelphic, amphidelphic. Ovaries dorsally reflexed; anterior ovary at left side and 
posterior at right side of interstine. Oocytes at distal end arranged in two rows followed 
by a single row. Oviduct dilated proximally leading to an elongated spermatheca. 
Prominent sphincter present at junction of spermatheca and crustaformeria. Latter 
provided with glandular cells. Uterus with 1- 8 eggs in late embryonic stages. Some 
females showed hatched juveniles inside their bodies. Vagina thin-walled, 15-25 |im 
long, at right angle to longitudinal body axis, supported with muscles. Vaginal lumen 
with distal folds appearing as internal epiptygma. Vulva a post-equatorial, transverse 
slit, located at 525-680 )im with slightly protruded and fringed lips, often bounded by 
small vulval flaps. Vulva anus distance 358 - 509 |am. Tail cupola-shaped with a long, 
fine spike, about 4-4.5 anal body diameters long. Plasmids opening at beginning of tail 
spike. 
Male 
Similar to female in general morphology except being smaller in size and more 
arcuate ventrally. Testis monorchic, ventrally reflexed, at right side of intestine. 
Reflexed part about 115-193 |im long. Spicules strongly cuticularized, slightly arcuate, 
with elongate capitula having striated outline. Each spicule cylindroid with a notched 
distal end, provided with a narrow dorsal arm reaching up to its length and a ventral 
triangular process at 1/3"^ ^ of its length. Protruding spicules observed with a velar cap at 
distal ends; gubemaculum with arcuate conical proximal end and a wide distal end 
continuing into slender and notched dorso-lateral arms surrounded by membranous 
caps. Bursa leptoderan, anteriorly open, weakly developed. Genital papillae nine pairs 
in 1+2+C+1+3+2+P configuration with three pre cloacal and six post cloacal pairs. GPl 
sub ventral; GP2, GP3 grouped together, subventral; GP4 lateral, protruding outside 
bursal margin; GP5, GP6, GP7 closely placed, sub ventral; GPS sub dorsal, protruding 
58 
outside bursal margin; GP9 close to GPS, sub ventral. Phasmidial ducts smaller and 
slenderer than genital papillae opening next to GP9. Copulatory muscles well 
developed with 7- 8-paired bands starting at cloacal level. 
TYPE HABITAT AND LOCALITY 
Samples containing Curviditis longicaudata sp. n. were obtained from ditch near 
Ghana Canal at Keoladeo National Park, Bharatpur, Rajasthan, India. 
TYPE MATERIAL 
Holotype female on slide Curviditis longicaudata sp. n. KNP 15A/ 1 deposited in 
the Nematode Collection Department of Zoology, Aligarh Muslim University, Aligarh, 
India. 
Nine paratype females and eight paratype males on slide Curviditis longicaudata sp. n. 
KNP 15A/ 2-7 deposited in the Nematode Collection of Department of Zoology, 
Aligarh Muslim University, Aligarh, India. 
DIAGNOSIS AND RELATIONSHIPS 
Curviditis longicaudata sp. n. is characterized by large-sized body; double, finely 
striated, pimctated cuticle with faint longitudinal lines; slightly raised labial papillae; 
long stoma with anisomorphic metastegostom; long spicate tail of 4-4.5 anal body 
diameters length; long, cylindroid spicules with elongate capitula having striated outline 
and notched distal ends; genital papillae in 1+2+C+1+3+2+P configuration and 7-8 
paired bands of copulatory muscles. 
The new species most closely resembles C. curvicaudata (Schneider, 1866) 
Andrassy, 1983 in most morphometric details but differs in having double, finely 
striated cuticle; relatively greater ' b' and relatively smaller 'c ' values and presence of 
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copulatory muscle bands [vs cuticle smooth; b= 4.4-6.0; c = 13-22 and copulatory 
muscle bands not reported in Curviditis curvicaudata (Schneider, 1866) Andrassy, 
1983]. The new species further differs from C. curvicaudata in having an anisomorphic 
metastegostom with lesser number of denticles and spicules having elongate capitula 
with striated outline (metastegostom isomorphic with five fine warts and spicules with 
hood-like capitula having smooth outline in C. curvicaudata {=Rhabditis 
(Choriorhabditis) curvicaudata apud Osche, 1952]. 
The new species also resembles Curviditis dimorpha (Sudhaus, 1976) Andrassy, 
1983 in most morphometric characteristics but differs in having larger body; smaller 'c" 
and ' V values; greater 'c' value; similar labial papillae in both sexes; anisomorphic 
metastegostom; larger spicules [vs L= 0.85-0.99 mm; labial papillae dimorphic in two 
sexes, longer and tentacle-like in females; metastegostom isomorphic; c= 20-28; c = 
1.5; V= 61-64 and spicular length= 32-37 ^m in Curviditis dimorpha (Sudhaus, 1976) 
Andrassy, 1983]. 
ETYMOLOGY 
The name of the species is based on its unusually long tail among the species 
described in the genus so far. 
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Table-2. Morphometric characteristics of Curviditis longicaudata sp. n. 
Measurements are in 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V/T (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Egg dimension 
^m and in the form: mean ± standard deviation (range) 
Holotype 
1065 
69 
15.43 
4.01 
11.83 
3.61 
53.99 
40.37 
42.25 
7 
16 
29 
7 
265 
185 
187 
25 
15 
90 
4.44 
-
-
45x35 
Paratype female 
( n = 9 ) 
1072.13±91.I0 
(970-1282) 
71.63±4.72 
(62-79) 
14.63±0.90 
(13.63-16.60) 
4.22±0.11 
(3.81-4.50) 
12.90±0.81 
(11.80-14.80) 
3.22±0.50 
(2.22-4.21) 
54.71±2.21 
(50.50-58.91) 
40.60±2.91 
(36.63-43.22) 
39.43±2.51 
(35.11-43.20) 
6.54±0.82 
(5-8) 
17.10±1.11 
(16-18) 
29.62±2.11 
(27-32) 
6.80±0.60 
(6-8) 
256.22±13.30 
(232-279) 
177.82±26.45 
(155-222) 
179.61±14.20 
(165-200) 
27.00±5.7 
(20-40) 
18.21±3.10 
(15-24) 
82.73±7.21 
(70-93) 
4.64±0.34 
(4.2-4.9) 
-
-
47.00±1.81 X 
33.70±2.62 
(45-50 X 29-35) 
Paratype male 
( n = 8 ) 
1043.72±75.70 
(950-1152) 
61.60 i:7.20 
(45-68) 
17.10±2.52 
(15.3-22.8) 
4.22±0.3 1 
(3.70-4.71) 
12.73±1.09 
(1 1.3-14.7) 
2.79±0.44 
(2.22-3.50) 
71.58±4.54 
(63.24-76.68) 
-
-
6.78±0.29 
(6-7) 
16.39±1.58 
(12-17) 
27.81±1.70 
(25-29) 
6.53±1.12 
(6-7) 
244.80±13.61 
(229-272) 
166.33±6.83 
(160-178) 
17I.29±10.89 
(151-185) 
29.48±5.13 
(20-35) 
21.00±5.21 
(17-29) 
82.00±8.50 
(70-90) 
-
45.50±3.11 
(42-53) 
18.68±3.12 
(13-22) 
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Fig. 3. Curviditis longicaudata sp. n. A: Entire female; B: Entire male; C: Anterior end, D: 
Pharyngeal iCgion; E: Female genital branch (anterior); F: Male posterior region (ventralj; G, H: 
Male posterior region flateral); I: Female posterior region (ventral), J: Spicule and 
i^ubernaculum. 
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Fig. 4. Curviditis longicaudata sp. n. A, B: Anterior end; C: Anterior pharyngeal region, D. 
Posterior pharyngeal region; E, F: Part of female gonad; G: Vulval region (lateral); H: Female 
tail; I: Male posterior region (lateral); K: Male posterior region (ventral); J: Spicule and 
gubernaculum. 
Curviditis parilis sp. n. 
(Figs. 5, 6) 
MEASUREMENTS 
See Table 3. 
DESCRIPTION 
Female 
Body medium-sized, 0.83-0.98 mm, slender, slightly ventrally curved upon fixation, 
tapering at both extremities, more towards posterior end. Cuticle double, outer smooth, 
inner faintly striated. Lip region offset from adjoining body. Lips prominent, globular, 
elevated, distinctly separate; provided with inner labial sensilla close to oral aperture; 
cephalic and outer labials prominently raised and towards outer border of lips. Amphids 
small, pore-like on lateral lips. Stoma tubular, 4.5-6 times longer than wide or nearly 
two times lip diameter. Cheilostom not cuticularized, indistinct; gymnostom. thickly 
cuticularized, about l/4'^-l/5"^ of stomal length; stegostom about 2/3 '^' of stomal length, 
surrounded by pharyngeal tissue. Metastegostom isotopic and isomorphic. Each 
metastegostomal swelling provided with a spur-like denticle. Pharynx comprising of a 
cylindroid or weakly swollen, 120-135nm long corpus, 38-55^m long isthmus, and a 
well-developed, oblong, rectangular, valvate basal bulb of 37-43 x 25-3 l|am dimension. 
Nerve ring encircling isthmus at 68-70% of pharyngeal length. Excretory pore 
inconspicuous, observed slightly posterior to nerve ring in few specimens. Hemizonid 
prominent. Body, respectively, 2.5-3.5 and 3.2-4.2 lip diameters at proximal and distal 
ends of pharynx. Pharyngeal corpus about 1.2-1.6 times longer than isthmus and basal 
bulb together. Cardia flattened, 7-15 fim long, with cuticularized lining, hanging into 
intestinal lumen. Intestine granular; intestinal cells polygonal with defined nuclei; 
intestinal lumen narrow with irregular outline. Rectum thin-walled, nearly one anal 
body diameter long; rectal glands present. Anus a crescent-shaped slit. Reproductive 
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system didelphic, amphidelphic. Ovaries dorsally reflexed, anterior ovary at right side 
and posterior at left side of intestine. One or two pseudocoelomocytes observed in close 
proximity with flexures of ovaries. Oocytes in multiple rows at distal end followed by a 
single row proximally. Oviduct slightly dilated connected with offset, rounded 
spermatheca filled with sperms. Uterus broad, spacious with usually 1-4 embryonating 
eggs. Vagina at right angle to longitudinal body axis, thin-walled, 12-15 |im long 
provided with muscle bands. Vulva a transverse wide slit, located post-equatoriaily at 
about 489-580 ^m from anterior end; vulval lips protruded, epiptygma present 
surrounded by vulval flaps. Vulva-anus distance 310 - 370 ^m. Tail short, spicate. 
narrowing into a whip-like terminus. Phasmidial ducts opening at base of broader part 
of tail or at beginning of spike. 
Male 
Similar to female in general morphology except being smaller in size and more 
arcuate posteriorly. Testis monorchic, ventrally reflexed, at right side of intestine 
Reflexed portion about 85|am long. Spicules small, stout, about 1.25 - 1.36 anal 
diameter long, slightly arcuate with hood like capitula. A thin dorsal arm almost 
reaching up to spicular length and a ventral triangular process present. Distal end of 
spicules rounded not notched with an extending velar cap. Gubemaculum about half 
anal body diam. long, bifid proximally expanding into a wider middle part that 
continues distally into heavily sclerotized, slender dorso-lateral arms surrounded by 
membranous caps at ends. Bursa leptoderan, greatly reduced, not covering the tail 
spike. Genital papillae nine pairs with three precloacal, with posterior two papillae, 
reaching cloacal level (appearing ad cloacal), six post cloacal pairs in 1+2+C+1+3+2+P 
configuration. GPl sub ventral; GP2, GP3 closely placed, sub ventral; GP4 ventre 
lateral and protruding from bursal edge; GPS, Gp6, GP7 grouped together, sub ventral; 
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GPS directed sub dorsally, close to sub-ventral GP9. Phasmidial ducts narrower and 
smaller than papillae opening next to GP9. Copulatory muscles well developed with 7-8 
paired bands extending anterior to cloacal level. Tail similar to that of female, short 
spicate with pointed tip. 
TYPE HABITAT AND LOCALITY 
Samples containing Curviditis parilis sp. n. were obtained from ditch, behind 
forest lodge, Keoladeo National Park, Bharatpur, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female on slide Curviditis parilis sp. n. KNP 2B/ 1 deposited in 
Nematode Collection Department of Zoology, Aligarh Muslim University, 
Aligarh, India. 
Fourteen paratype females and three paratype males on slide Curviditis parilis 
sp. n. KNP 2B/ 2-7 deposited in Nematode Collection Department of Zoology, 
Aligarh Muslim University, Aligarh, India. 
DIAGNOSIS AND RELATIONSHIPS 
Curviditis parilis sp. n. is characterized by a medium-sized body; finely 
annulated cuticle; prominently raised cephalic sensilla; small stoma; slightly 
protruded vulval lips with flaps, epiptygma; genital papillae in configuration of 
1+2+C+1+3+2+P and 7-8 paired bands of copulatory muscles extending anterior to 
cloacal level. 
Curviditis parilis sp. n. most closely resembles Curviditis dimorpha (Sudhaus, 
1976) Andrassy, 1983 in most of the morphometric characteristics, but differs in having 
smaller x ' and ' V values; similar labial sensilla in both sexes; smaller stoma and 
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relatively smaller gubemaculum [vs c= 61-64; V% = 61 - 64; labial sensilla dimorphic, 
lateral labials longer and tentacle like in females; stomal length = 28-34 ^m and 
gubemaculum length = 15-21 ^m in Curviditis dimorpha (Sudhaus, 1976) 
Andrassy,1983]. 
The new species also resembles Curviditis curvicaudata (Schneider, 1866) 
Andrassy, 1983 in morphometric details, but differs in having smaller body; smaller 'b ' 
and 'c' values; greater 'c' value and smaller spicules and dissimilar gubemaculum [v.s 
L= 1.1 - 1.8 mm; b = 4.4 - 6 .00; c = 13 - 22; c = 3; spicular length = 50-54 ^m and 
gubemaculum having a bifid proximal end and heavily sclerotized dorso lateral arms 
with membranous caps in Curviditis curvicaudata (Schneider, 1866) Andrassy, 1983]. 
C parilis sp. n. further resembles Curviditis longicaudata sp. n. in most 
morphometries but differs in having greater 'c ' and smaller 'c' values; prominent, 
globular, distinctly separated lips; narrower and isomprphic stoma, shorter spicules with 
hood-like capitula, proximally bifid gubemaculum and dissimilar configuration of 
anterior three genital papillae {vs c= 11.86-14.85; t- 2.25-4.25; lips slightly conical, 
fused at bases; stoma 3-4 times longer than wide, anisomorphic; spicules 42-53 pm 
long with elongate capitula; gubemaculum with rounded proximal end and GP2 and 
GP3 anterior to clocal level, very close to GPl in Curviditis longicaudata sp. n.). 
ETYMOLOGY 
The name of the species is derived from the Latin word, ' parilis'= similar, denoting 
similar labial sensilla in both sexes. 
REMARKS 
The presence of a hyline cap over the distal end of spicule seems to be a character 
found in several rhabditids species. Even the description of C. curvicaudata (Schneider, 
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1866) Andrassy, 1983 stating spicules to have stumpy distal ends with attached 
slimy/mucosal drops indicates towards presence of such character. Similar types of 
spicular ends have also been reported in Rhabditella typhae by Kiontke, 1999 bui have 
been identified as velar extensions. 
68 
Table-3. Morphoraetric characteristics of Curviditis parilis sp.n. 
Measurements are in fim and in the form: mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
a 
b 
c 
c' 
V/T (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Egg dimension 
Holotype 
924 
60 
15.40 
4.01 
40.17 
1.04 
59.30 
46.53 
42.96 
5 
13 
24 
5 
230 
151 
155 
22 
18 
23 
15.34 
-
-
45 X 22 
Paratype female 
(n=14) 
917.78±54.82 
(834-982) 
50.35±4.68 
(42-62) 
18.67±1.18 
(15.12-20.82) 
4.25±0.20 
(3.82-4.88) 
32.15±5.80 
(20.72-41.28) 
1.20±0.23 
(0.90-1.72) 
58.43±0.97 
(56.59-59.80) 
43.00±3.69 
(37.73-52.44) 
42.53±4.93 
(37.31-57.23) 
5.00±0.00 
(5) 
13.00±0.00 
(13) 
24.28±1.54 
(22-27) 
5.00±0.0 
(5-5) 
215.53±8.68 
(195-235) 
145.57±8.73 
(133-160) 
153.83±8.62 
(137-166) 
24.35±1.90 
(22-28) 
17.00±1.88 
(15-22) 
29.35±5.81 
(23-45) 
12.39±2.36 
(9.62-15.34) 
-
-
40.40±3.02 X 21.30±2.16 
(35-45 X 18-26) 
Paratype male 
(n=3) 
887.00dbl4.93 
(870-898) 
39.66±0.57 
(40-48) 
22.36±0.57 
(21.75-22.89) 
4 44±0.08 
(4.35-4.51) 
31.55±3.64 
(29.00-35.72) 
1.19±0.13 
(1.04 -1.30) 
71.31±4.59 
(66.09-74.6) 
-
-
5.00±0.00 
(5) 
13.00±0.00 
(13) 
22.00±1.01 
(21-23) 
5.00±0.00 
(5) 
100.66±5.63 
(195-206) 
137.66±6.02 
(133-143) 
146±5.56 
(141-152) 
23.66±0.57 
(23-24) 
28.33±2.88 
(25-30) 
-
32.33±2.56 
(30-35) 
13.66±1.52 
(10-15) 
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Fig. 5. Curviditisparilis sp n A Entire female, B Entire male, C Anterior end, D Pharyngeal 
region, E Female genital branch (anterior), F Female posterior region, G, H Male posterior 
region (lateral), I Male posterior region (ventral) 
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Fig. 6. Curviditis parilis sp. n. A, B: Anterior end, C Anterior pharyngeal region, D, E 
Posterior pharyngeal region, F. Part of female gonad (posterior); G: Female posterior region, H-
J Male posterior region (lateral). 
Subfamily: Mesorhabditinae Andrassy, 1976 
Diagonosis. Rhabditidae. Lips well developed, separate, each with a setiform papilla. 
Amphids small, on the lateral lips. Stoma wide, well developed. Cheilostom simple, 
not cuticularized. Gymnostom and stegostom cuticularized. Metastegostomal plates 
bearing small denticles. Pharyngeal collar generally absent, occasionally present. 
Pharyngeal corpus proximally swollen, bulb-like. Female reproductive system always 
monodelphic, prodelphic; vulva far back. Spicules fused distally, often ver>' long and 
slender. Bursa peloderan, anteriorly open, well developed, rarely rudimentary. Genital 
papillae nine pairs if bursa normal, and five to eight pairs if bursa reduced. Tail 
showing dimorphism, female tail mostly moderate to long conoid, occasionalh cupola-
shaped, male tail short, conoid. 
Type genus: Mesorhabditis (Osche, 1952) Dougherty, 1953 
Other genera 
Bursilla Andrassy, 1976 
Cruznema Artigas, 1927 
Crustorhabditis {Sndhans, 1974) Andrassy, 1976 
Distolabrellus Anderson, 1983 
Operculorhabditis Yihera, 1969 
Marispelodera Belogurova, 1977 
Rhabpanus Massey, 1971 
Teratorhabditis (Osche, 1952) Dougherty, 1953 
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Genus: Distolabreilus Anderson, 1983 
Diagnosis. Mesorhabditinae. Body large-sized, slender, straight or ventrally curved. 
Cuticle with coarse transverse and fine longitudinal striations. Lateral field with three 
lateral lines. Lip region continuous with adjoining body, flat bearing 6 setoff separated 
liplets: alternate liplets (one subdorsal, one lateral and one subventral) similar in shape 
and size. Labial sensilla minute. Amphids small pore like on lateral lips. Stoma 
prismatic, long, narrow, 6-7 times longer than wide. Cheilostom indistinct; gymnostom 
more than half of stegostomal length. Metastegostom with three setose denticles on 
each plate. Pharyngeal collar present. Pharynx with swollen corpus; narrow isthmus and 
ovoid basal bulb. Female reproductive system monodelphic, prodelphic; vulva far 
posterior, close to anus. Spicules long, slender with fused distal ends. Bursa peloderan, 
anteriorly open with nine pairs of genital papillae. Tail of female elongate, conoid; male 
tail short, conoid. Phasmids distinct. 
Type species: Distolabreilus veechi Anderson, 1983 
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Distolabrellus sudhausi sp. n. 
(Figs.7, 8) 
MEASUREMENTS 
See Table 4. 
DESCRIPTION 
Female 
Body large-sized, 1.03-1.41 mm long, slender, slightly ventrally curved upon 
fixation, tapering at both extremities. Cuticle transversely annulated, annuli 0.5|im wide 
with faint longitudinal lines and fine punctuations. Lateral field with three lateral lines. 
Lip region continuous with adjoining body, distinguishable into six separated liplets 
with shallow grooves. Alternate liplets, one sub dorsal, lateral and sub ventral relatively 
long, hanging into oral aperture; remaining thjee liplets slightly smaller. Lips with 
slightly raised cephalic and outer labial sensilla, located towards outer lip borders. 
Amphids small, pore-like on lateral lips. Stoma long, narrow about 7-9 times longer 
than wide, 2-2.5 lip diameters. Cheilostom not cuticularized, indistinct; gymnostom 
more than half of stomal length; stegostom 40-45% of stomal length, with prominently 
swollen metastegostom and conspicuous telostegostom. Each metastegostomal swelling 
bearing three setose denticles of 1 i^m length. Phar>'nx com.prising of 125-137 |im 
weakly swollen corpus 41-60 |im long narrow isthmus, and a pyriform, valvate basal 
bulb of 27-35 x 22-29 |im dimension. Nerve ring encircling isthmus at 73-74% of 
pharyngeal length. Excretory pore at 76-84% of pharyngeal length. Hemizonoid just 
anterior to excretory pore. Pharyngeal corpus 1.4-1.8 times longer than isthmus and 
basal bulb together. Body at proximal end of pharynx 1.6-1.7 lip diameter wide and at 
distal end of pharynx about 3.5 lip diameters. Cardia discoid, 7 |am long with narrow 
lumen. Intestine heavily granular with wide lumen; intestinal cells vacuolated with 
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indistinct boundaries. Rectum thick-walled, twice anal body diameter long with three 
large ovoid rectal glands. Rectum with associated thick muscle band. Anus a crescent-
shaped slit. Reproductive system monodelphic, prodelphic. Ovary long, reflexed 
dorsally, at left side of intestine. Oocytes arranged in multiple rows at distal end 
followed by a single row proximally. One or two pseudocoelomocytes present in close 
proximity to flexure of ovary. Uterus large accommodating up to 20 embryonating 
eggs. Eggs arranged in variable planes in different females. Some females observed 
containing hatched juveniles. Vagina thin-walled, muscular anteriorly directed, about 
1/3"^  of corresponding body diameter long, provided with a pair of oblique muscle 
band. Vulva far posterior, near anus, pore-like, with slightly protruded lips forming an 
elevated rim, located at 835-1263 [im from anterior end. Vulva observed to be 
enveloped by hardened secretion in some females. Vulva-anus distance 63-115 |im 
long. Tail elongate coniod. Phasmidial ducts long, originate at anal level but open about 
one anal body diameter posterior to it. 
Male 
Similar to female in general morphology except being smaller and more curved 
posteriorly. Testis monorchic, reflexed dorsally, on right side of intestine, reflexed 
portion 80-92 |^ m long. A pair of large ejaculatory glands present. Spicules long, robust 
with knobbed capitula, about 2.5 anal body diameter long, fused 30-35% of length 
distally. Gubernaculum lancet-shaped, more than half of spicular length, about 1.5- 1.8 
anal body diameter long. Tail conoid with an anteriorly open, pseudopeloderan bursa. 
Genital papillae nine pairs in 2-i-lC+3+P+l+2 configuration: GPl, GP2 closely placed, 
precloacal; GP3 adcloacal; GP4, GPS, GP6 grouped together, post cloacal, GP7 
dorsally oriented closely placed to GP8 and GP9. Phasmidial ducts long and plump, 
placed between GP6 and GP7. 
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TYPE HABITAT AND LOCALITY 
Samples containing the new species were obtained from moist soil collected from ditch 
near 'Sapan Mori' Keoladeo National Park, Bharatpur, Rajasthan, India. 
TYPE SPECIMENS 
Holotype female on slide Distolabrellus sudhausi sp. n. KNP lOB/ 1 deposited in 
Nematode Collection, Department f Zoology Aligarh Muslim University, Aligarh, 
India. 
Seven paratype females and six paratype males on slide Distolabrellus sudhausi sp. n. 
KNP lOB / 2-5 deposited in Nematode Collection, Department of Zoology Aligarh 
Muslim University, Aligarh, India. 
DIAGNOSIS AND RELATIONSHIPS 
Distolabrellus sudhausi sp. n. can be characterized by ovcviviparous females with 
a large-sized body; finely striated and punctated cuticle; three lateral lines; continuous 
lip region; considerably long stoma; alternate liplets of similar size and shape; pore-like 
vulva; spicules fused distally about 1/3"^  of length; lancet-shaped gubernaculum and 
nine pairs of genital papillae in 2+1C+3+P+1+2 configuration. 
Distolabrellus sudhausi sp. n. shows close resemblance with Distolabrellus veechi 
Anderson, 1983 in presence of dimorphic liplets and other morphological characters but 
differs in having fine cuticular striations and punctations; greater number of lateral 
lines; confinuous lip region; presence of pore-like amphids; fairly long stoma; spicules 
fused to a lesser degree and in configuration of genital papillae (vs cuticular striations 
coarse; lateral lines = 2; lip region slightly offset from adjoining body; amphids not 
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seen; stoma= 19-24 |im; spicules fused 50% of length distally and genital papillae in 
2+1+4+2 configuration in Distolabrellus veechi Anderson, 1983). 
ETYMOLOGY 
The species is named in honour of Dr. W. Sudhaus, an expert in taxonomy of 
rhabditids. 
REMARKS 
In D. sudhausi sp. n. the post-cloacal papillae GP4, GPS and GP6 have close points of 
origin and can be grouped together. GP7 which has been described to form a group 
along with the former three papillae in D. veechi Anderson, 1983 has been observed 
slightly spaced in the present specimens with different point of origin. The original 
illustration of Z). veechi Anderson, 1983 did not show any dorsally directed papilla as 
well as the tubular phasmids. 
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Table-4. Morphometric characterist ics of Disiolabrellus sudhausi sp. n. 
Measurements are in ^m and in the form: mean ± s t anda rd deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V/T (%) 
G, (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Egg dimension 
Holotype 
1187 
57 
20.82 
5.67 
10.50 
5.13 
83.74 
73.29 
7 
14 
33 
4.52 
209 
150 
164 
22 
39 
113 
0.70 
-
-
50 X 30 
Paratype female 
(n=9) 
1192.33±138.62 
(1003-1471) 
57.22±11.67 
(42-85) 
21.12±1.87 
(17.20-24.54) 
5.66±0.53 
(5.03-6.81) 
12.72±1.69 
(10.50-15.81) 
4.24±0.43 
(3.58-5.13) 
82.12±9.91 
(82.92-87.76) 
71.91±6.19 
(61.02-78.63) 
5.75±0.88 
(5-7) 
13.1 1± 0.60 
(12-15) 
33.00±1.32 
(30-34) 
4.88±0.54 
(4.51-5.00) 
210.00±10.92 
(195-231) 
154.00±11.04 
(140-172) 
167.33±13.66 
(164-193) 
22.22±1.39 
(20-24) 
4 0 . 5 U 3 . 1 4 
(37-42) 
94.1 1±8.05 
(86-113) 
0.79±0.10 
(0.65-1.25) 
-
-
50.71±3.14x26.28±3.12 
(50-55x22-30) 
Paratype male 
(n=8) 
949.68±68.83 
(872-1069) 
45.51±2.50 
(44-50) 
20.88±1.26 
(18.55-21.90) 
4.84±-0.36 
(4.21-5.24) 
30.39±3.32 
(25.51-34.88) ] 
1.30±0 09 
(1.18-1.45) 1 
68.91±2.40 
(64.27-71.10) 
i 
5.00±0.00 
(5) 
I2.16±0.75 
(12-13) 
32.33±1.63 
(30-35) 
4.02±0.59 
(4-4.5) 
196.16±9.32 1 
(185-210) 
145.83±13.30 : 
(133-165) 
145.83±13.30 
(145-162) 
25.21±1.08 
(24-27) 
31.52±3,39 
(25-35) 
-
62.16±3.65 
(59-69) 
34.52±4.02 
(31-42) 
-
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Fig. 7. Distolabrellus sudhausi sp n A Entire female, B Entire male, C Anterior end, D 
Pharyngeal region, E Female gonad, F Female tail G Male tail, H Spicules (ventral) 
7') 
Fig. 8. Distolabrellus sudhausi sp. n. A: En face view; B-D: Anterior end; E: Anterior 
pharyngeal region; F: Posterior pharyngeal region; G-I: Uterus with embryonating eggs; J: 
Vulval region (ventral); K: Vulval region (lateral); L: Body at phasmidial level; M, N: Male 
posterior region (ventral); O: Female tail. 
Genus: Cruznema Artigas, 1927 
Diagonosis. Mesorhabditinae. Body 0.60-2.2 mm long, plump. Lips globular, separated 
with papilliform sensilla. Stoma well-developed. Cheilostom dot-like, cuticularized; 
each metastegostomal swelling with three small denticles. Pharyngeal collar present. 
Pharynx with weak to moderately-swollen corpus. Female reproductive system 
monodelphic, prodelphic. Vulva considerably posterior. Post-uterine sac absent. Anus 
a crescent-shaped slit. Phasmids at level of anus. Males monorchic with reflexed testis 
and free spicules. Bursa peloderan with nine pairs of genital papillae. Tail of female 
conoid, usually longer than male tail. 
Type species: C cruznema Artigas, 1927 
Other species 
C. campestris Reboredo et al., 2000 
C. lincolnensis Reboredo et al., 1998 
C. scarabaeus (Sudhaus, 1978) Andrassy, 1983 
C. tripartitum (Lmstow, 1906) Zullini, 1982 
C. brzeskii (Brzeski, 1989) Sudhaus, 1994 
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Cruznema uniquus sp. n. 
(Fig. 9, 10) 
MEASUREMENTS 
See Table 5. 
DESCRIPTION 
Female 
Body medium to large-sized, 0.75-1.29 mm long, robust, slightly ventrally curved 
upon fixation, tapering at extremities, more towards posterior end. Cuticle transversely 
annulated with longitudinal striae forming a blocked pattern. Punctations present. 
Lateral field with four lateral lines. Annules 0.5 \xm wide. Lip region offset, wider than 
adjoining body region. Lips globular, anteriorly flattened, expanded, well separated 
from each other Labial sensilla papilliform. Amphids small, pore-like on lateral lips. 
Stoma prismatic, long, narrow, 6-7 times longer than wide or about 1.5 times lip 
diameter. Cheilostom dot-like, strongly cuticularized; gymnostom and stegostom 
cuticularized. Gymnostom about half-stomal length; metastegostom isomorphic with 
three small denticles on each swelling. Pharyngeal collar surrounds 40-45% of stoma. 
Pharynx comprising of moderately-swollen 90-112 |im long corpus, 32-50 |im long 
isthmus and rounded to pyriform, valvate basal bulb of 24-33 x 21-27 |im dimension. 
Nerve ring encircling isthmus at 75-77% of pharyngeal length. Excretory pore at 82-
86%) of pharyngeal length. Body at the distal pharyngeal region nearly 3 times wider 
than lip diameter and at proximal pharyngeal end about twice lip diameters wide. 
Pharyngeal corpus 1.3-1.6 times longer than isthmus and basal bulb together. Cardia 
flattened, about 5-7 |am long. Intestine granular with wide lumen. Rectum thick-walled, 
twice or little longer than anal body diameter. Anus crescent-shaped slit with prolapsed 
rectal lining in some specimens. Reproductive system monodelphic, prodelphic. Ovary 
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dorsally reflexed, on left side of intestine; reflexed portion 231-430 |im long, 
sometimes reaching close to vulva. Oocytes at distal end arranged in two rows followed 
by a single row proximally. Uterus with 2-6 embryonating eggs. Vagina anteriorly 
directed, thick-walled, narrow, 15-20 jim long; post-uterine sac absent. Vulva a wide 
transverse slit, far posterior, about 668-1092 |am from anterior end. Vulval lips conical, 
cuticularized, epiptygma present. Two large lateral cuticular flaps involving expansion 
of two lateral lines ventrad, extend from anterior vulval lip up to anal level. Vulva-anus 
distance about 238-358-fim. Tail elongate conoid with blunt tip. Phasmidial ducts open 
laterally at the level of anus. 
Male 
Similar to female in general morphology except greater ventral curvature in 
posterior region. Testis monorchic, ventrally reflexed, on left side of intestine. 
Reflexed portion 87-148 ^m long. Spicules fi'ee, simple, tubular without ventral 
triangular process; about 2.0 - 2.5 anal body diameters long with more or less flanged 
capitula. Gubernaculum fusiform with narrow proximal end, almost equal to anal body 
diameters long. Bursa peloderan with circular outline in ventral view, half-closed 
anteriorly with bursal membrane reaching up to subventral limits. Genital papillae eight 
pairs in 2+C+2+P+4 in configuration with two precloacal and six postcloacal pairs: 
GPl, GP2 closely placed subventral; GP3, GP4 grouped together subventral; GPS, 
GP6, GP7, subventral forming a group with dorsally directed GPS. Phasmidial ducts 
short, placed closely anterior to GP5. Tail cupola-shaped with a small spike. 
TYPE HABITAT AND LOCALITY 
Soil samples containing Cruznema uniquus sp. n. were collected from the bank of a 
pond near 'Mrig Tal' at Keoladeo National Park, Bharatpur, Rajasthan, India. 
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TYPE SPECIMENS 
Holotype female on slide Cruznema uniquus sp. n. KNP 14B/ 1 deposited in Nematode 
Collection, Departmeni of Zoology, Aligarh Muslim University, Aligarh, India. 
Nine paratype females and nine paratype males on slide Cruznema uniquus sp. n. KNP 
14B/ 2-5 deposited in Nematode Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh, India. 
DIAGNOSIS AND RELATIONSHIP 
Cruznema uniquus sp. n. is characterized by medium to large-sized, fairly robust 
body; transversely striated cuticle with longitudinal lines and punctations; offset lip 
region; globular, anteriorly flattened, expanded lips; metastegostomal plate with 3 small 
denticles; moderately swollen pharyngeal corpus; uterus with embryonating eggs; 
cuticularized and conical vulval lips with epiptygma; a pair of lateral cuticular flaps 
extending from anterior vulval lip up to anal opening; medium-sized tubular, free 
spicules; lancet-shaped gubemaculum; a rounded peloderan, half-closed bursa and eight 
pairs of genital papillae in 2+C+2+P+4 configuration. 
Cruznema uniquus sp. n. most closely resembles Cruznema hrzeskii (Brzeski. 
1989) Sudhaus, 1994 in some morphological and morphometric characteristics but 
differs in having smaller 'a', 'c' values; greater 'c' , ' V values; absence of post-uterine 
sac and rounded, half closed bursa with anterior edges reaching subventral levels [vs a = 
15-21; c = 5.8-10.3; c= 3.6-7.2; V= 73-80 ^m; post-uterine sac present and bursa less 
expanded, ovoid in shape with anterior edges originating laterally in Cruznema brzeskii 
(Brzeski, 1989) Sudhaus, 1994]. 
The new species also resembles C. tripartitum (Linstow, 1906) Zullini, 1982 in 
most morphometric details, but differs in having smaller body; smaller 'c ' value; 
cuticularized, conical vulval lips surrounded by cuticular flaps; relatively lesser number 
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of eggs in uterus; greater vulva-anus distance with respect to tail; longer spicules and 
gubemaculum [vs L= 0.9 - 2.2 mm; 6=4.6-6.9; vulval lips not cuticularized, cuticular 
flaps absent; maximum number of eggs in uterus = 50; vulva-anus distance equal to tail 
length; spicular length = 35-50 nm and gubemaculum length =18-25 ^m in C. 
tripartitum (Linstow, 1906) Zullini, 1982 apud Andrassy, 1984]. 
The new species differs from C. scarabaeus (Sudhaus, 1978) Andrassy, 1983 in 
having smaller body; smaller 'a', 'b ' and 'c ' values; smaller spicules; longer 
gubemaculum and genital papillae with dissimilar configuration [v5 L = 1.37-1.64 mm; 
a = 19-23; b = 6.8-6.9; c= 4; spicular length = 61-72 |im; gubemaculum length = 30 -
40 fim long and genital papillae in 2+1+4+3 configuration in C. scarabaeus (Sudhaus, 
1978) Andrassy, 1983]. 
ETYMOLOGY 
The name of the species is based on its unique features i.e., presence of prominent 
lateral cuticular vulval flaps extending up to anal level and a half closed bursa and 
absence of post-uterine sac. 
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Table-5. Morphometric characteristics of Cruznema uniquus sp. n. 
Measurements are in \xxxi and in the form: mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V/T (%) 
G, (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Egg dimension 
Holotype 
891 
58 
15.36 
5.52 
16.51 
2.45 
88.32 
99.32 
7 
17 
23 
3.52 
162 
125 
144 
22 
42 
54 
0.92 
-
-
52 x30 
Paratype female 
(n=9) 
921.55±42.81 
(758-1219) 
66.00±11.06 
(57-90) 
13.99±0.80 
(12.60-15.09) 
5.27±0.60 
(4.51-6.25) 
15.01±1.45 
(12.5-17.49) 
2.87±0.36 
(2.38-3.36) 
88.00±1.41 
(85.25-90.11) 
90.50±13.12 
(70.21-114.30) 
6.37±0.74 
(5-7) 
17.55±1.33 
(15-20) 
25.66±2.73 
(22-29) 
4.58±0.49 
(3.5-5.00) 
174.55±14.89 
(147-195) 
130.88±11.19 
(114-147) 
148±]2.54 
(126-157) 
21.55±2.92 
(18-26) 
41.22±4.65 
(34-50) 
61.33±6.63 
(50-75) 
0.77±0.05 
(0.69-0.84) 
-
-
50.01±6.55 X 25.81±3.10 
(42-60 X20-30) 
Paratype male 
(n=9) 
825.11±66.27 
(755-942) 
52.88±7.99 
(40-60) 
15.81±1.81 
(13.68-18.87) 
5.08±0.26 
(4.64-5.42) 
28.6±2.92 
(25.16-33.3) 
0.95±0.13 
(0.73-1.15) 
73.09±3.17 
(67.25-76.32) 
-
5.88±0.60 
(5-7) 
16.62±1.76 
(14-19) 
25.55±1.94 
(22-28) 
3.50±0.00 
(3.5) 
161.77±8.78 
(148-174) 
123.66±6.53 
(115-134) 
139.00±8.04 
(128-145) 
30.55±4.00 
(26-38) 
42±4.44 
(35-50) 
29.00±2.91 
(24-35) 
-
51.66±1.87 
(49-55) 
34.22±2.81 
(30-40) 
-
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Fig. 9. Cruznema uniquus sp n A Entire female, B Entire male, C Anterioi end, D 
Pharyngeal region, E Female genital system, F Vulva-anal region, G Female posterior region, 
H Male posterior region 
Fig. 10. Cruznema uniquus sp. n. A-C: Anterior end, D Anterior pharyngeal region, E 
Posterior pharyngeal region; F: Body at ovary-oviduct junction, G- Vulval region (lateral), H 
Cuticular markings; I: Body at distal region of testis; J, K. Male cloacal region (lateral), L, M 
Male cloacal region,(ventral); N- Female posterior region. 
Probolorhabditis gen. n. 
Diagnosis. Mesorhabditinae. Body slender, straight or slightly curved ventrally. Cuticle 
transversally annulated. Lateral field representing a band of four fine lines. Lips 
separate, conical, in two circlets resembling probolae of cephalobids. Inner circlet with 
three ovoid liplets or labial probolae: one dorsal and two subventrals arranged around 
prismatic oral aperture. Outer circlet with six lips resembling the cephalic probolae. 
Stoma prismatic. Cheilostom cuticularized. Metastegostom with two small denticles on 
each plate. Pharyngeal collar absent. Pharynx with swollen corpus; narrow isthmus and 
round, valvate basal bulb. Female reproductive system monodelphic, prodelphic. Vulva 
far posterior, near anus. Male reproductive system monorchic, testis single, re flexed. 
Spicules long, slender, fused distally; gubemaculum simple, boat-shaped; telamon 
present. Bursa peloderan, anteriorly open. Genital papillae nine pairs including 2 pre 
cloacal pairs. Tail of both sexes similar, elongate conoid. Phasmids distinct. 
Etymology: The genus name is based on the character of lips showing three probola 
like liplets in irmer circlet. 
Type and only species: Probolorhabditis andrassyi gen. n. sp. n. 
Relationship: Probolorhabditis gen. n. is unique in the feature of lips in two circlets. 
Inner circlet representing three smaller ovoid liplets resembling labial probolae while 
outer circlet shows six larger lips similar to cephalic probolae, is a feature not reported 
in Rhabditina. The new genus resembles Bursilla Andrassy, 1976 in having apparently 
similar conical lips, two small denticles on each meatstegostomal plates, elongate 
conoid tail, fused spicules and peloderan bursa with nine pairs of genital papillae but 
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differs in having cuticularized cheilostom; long, slender spicules and presence of 
telomon besides the dissimilar labial structure comprising of three inner smaller ovoid 
pTobolae and six outer lips. It also resembles Mesorhabditis (Osche, 1952) Dougherty, 
1953 and Operculorhabditis Khera, 1969, in having offset lip region; annulated cuticle; 
slender, fused spicules and peloderan bursa but differs from both in labial structure; 
cuticularized cheilostom; pharyngeal collar and two small denticles on each 
meatstegostomal plate. 
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Probolorhabditis andrassyi gen. n., sp. n. 
(Figs. 11, 12) 
MEASUREMENTS 
See Table 6. 
DESCRIPTION 
Female 
Body small-sized, slender, slightly curved ventrally upon fixation, tapering at both 
extremities more towards posterior end. Cuticle transversely annulated, annuli 0.5 |j.m 
wide. Lateral field representing a band of four lines. Dense cellular aggregates observed 
in body. Lip region slightly offset from adjoining body. Lips separate, conical, in two 
circlets. Inner circlet with three smaller, ovoid probola-like liplets: one dorsal and two 
subventrals arranged around prismatic oral aperture. Outer circlet with six larger lips 
bearing prominent papilliform outer labial and cephalic sensilla. Amphids small on 
lateral lips. Stoma prismatic, narrow, 2-2.5 lip diameters long, 7 times longer than wide. 
Cheilostom cuticularized, dot-like. Metastegostom with two small denticles on each 
swelling; telostegostom isomorphic. Pharyngeal collar absent. Pharynx comprising of 
54-63 |im long, swollen corpus; 24 -33 jim long, narrow isthmus and rounded, valvate 
basal bulb of 18-24 x 13-16 p.m dimension. Procorpal lumen striated, zipper-like. Nerve 
ring located at 71-73% of pharyngeal length. Excretory pore posterior to nerve ring, at 
about 79-81% of pharyngeal length. A cluster of small cellular bodies observed, denser 
in pharyngeal region. Pharyngeal corpus 1-1.8 times longer than isthmus and basal 
bulb together. Body at proximal end of pharynx 1.5-2.0 lip diameters and at distal end 
of pharynx nearly 3 lip diameters wide. Cardia flattened, 4-7 ^m long with wide 
cuticularised lumen. Intestinal cells with granules; intestinal lumen wide with thick, 
cuticularized walls. Rectum thin-walled, 1.4-1.5 anal body diameter long, surrounded 
by rounded rectal glands. Anus a small, cresent-shaped slit. Reproductive system 
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monodelphic, prodelphic. Ovary dorsally reflexed, on right side of intestine. Reflexed 
portion 60-64 nm long. Oocytes at distal end of ovary arranged in double row followed 
by a single row proximally. Oviduct connected to slightly offset, elongate spermatheca 
containing sperms. Uterus usually with single egg. Vagina thin-walled, directed 
anteriorly, about l/S^ ** -1/4* of corresponding body diameter long. Vulva a small 
aperture with raised circular lips, posteriorly placed, close to anus, located at about 350-
481|im from anterior body end. Vulva-anus distance 37-50 [im. Tail elongate, conoid 
with pointed terminus. Phasmidial openings at anal level. 
Male 
Similar to females in general morphology with slightly greater ventral curvature. 
Testis monorchic, reflexed dorsally on right side of intestine .Vas deferens narrow, 
filled with sperms. Ejaculatory glands present. Spicules long, slender, with elongate 
heads; fused distally 30-35% of their lengths; gubemaculum slender, boat-shaped, 
about 1/3"^  of spicular length. A slender telamon closely applied to ventral aspect of 
spicules. Tail short, conoid. Bursa peloderan, anteriorly open, not expanded, cylindroid 
with nine pairs of genital papillae in 2+C+1+3+P+3 configuration; GPl, GP2 closely 
placed, subventral, markedly anterior to cloaca; GP3 subventral; GP4, GP5, GP6 
grouped together, subventral; GP7, GP9 subventral, closely placed along with dorsally 
directed GPS. Phasmids appearing plumper than other papillae, located between GP6 
and GP7. 
Type habitat and locality 
Samples containing Probolorhabditis andrassyi gen. n., sp. n. rich in organic manure 
were collected from 'Nursery' at Keoladeo National Park, Bharatpur, Rajasthan, India. 
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Type specimens 
Holotype female on slide Probolorhabditis andrassyi gen. n., sp. n. KNP 2N/ 1 
deposited in the Nematode Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh, India. 
Eight paratype females and eight paratype males on slides Probolorhabditis andrassyi 
gen. n., sp. n. KNP 2N/ 2-5 deposited in the Nematode Collection, Department of 
Zoology, Aligarh Muslim University, Aligarh, India. 
Etymology: The species is named in honour of Prof Istvan Andrassy, an outstanding 
Nematode Taxonomist. 
Remarks 
Probolorhabditis andrassyi gen. n., sp. n. has some characteristic features viz., 
presence of dense cellular aggregates in body, thick cuticularized intestinal lumen and a 
slender telamon. The new species resembles superficially Mesorhabditis tenuispicula 
(Komer, 1954) Dougherty, 1955 in most morphometric and morphological 
characteristics but differs in having a smaller stoma and smaller spicules in addition to 
dissimilar structure of lips comprising of three irmer liplets and 6 outer conical lips [vs 
stomal length= 20 ^m; spicular length= 38-46 |jm and lips six, in one circlet provided 
with setose sensilla in Mesorhabditis tenuispicula (Komer, 1954) Dougherty, 1955]. 
The species also shows a superficial resemblance with M. spiculigera (Steiner, 1936) 
Dougherty, 1953 in morphological and morphometric details but differs in having 
smaller c; smaller stoma; relatively larger spicules and relative posterior position of 
GP3 papillae besides having dissimilar lip structure [vs c= 4-5; stomal length= 16-22 
l^ m; spicular length= 30-60 [im; GP3 ad cloacal and lips six, in one circlet provided 
93 
with setose sensilla in M. spiculigera (Steiner, 1936) Dougherty, 1953 apud Andrassy, 
1984; Kiontke and Sudhaus, 2000]. 
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TabIe-6. Morphometries of Probclorhabditis andrassyi gen. n., sp n. 
Measurements are in j^ m and in the form: mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' . 
V/T (%) 
G, (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Egg dimension 
Holotype 
421 
25 
16.84 
4.12 
16.19 
2.36 
84.79 
70.78 
3 
7 
14 
2.39 
108 
75 
83 
11 
15 
26 
1.46 
-
-
37 X 25 
Paratype female 
(n=9) 
466.31±52.42 
(419-540) 
28.44 ± 2.06 
(26-31) 
16.38±1.21 
(14.1-18.2) 
4.37 ±5.26 
(4.10-4.79) 
16.14±2.54 
(11.4-20.1) 
2.49±0.25 
(2.16-3.08) 
84.51±1.70 
(80.61-86.62) 
71.91±6.19 
(61.02-78.63) 
3.33 ± 0.70 
(2.00-5-4) 
7.44 ± 0.52 
(7-8) 
14.88 ± 0.60 
(14-16) 
2.11±0.21 
(2.00-2.5) 
106.44±6.67 
(100-129) 
76.37 ± 4.40 
(72-85) 
88.83 ± 6.52 
(79-97) 
11.72 ± 0.87 
(10-13) 
15.75± 1.16 
(14-20) 
29.22 ± 3.52 
(26-37) 
1.46±0.18 
(1.21-1.67) 
-
-
39.16 ± 2.92xl8±1.41 
(35-42x17-20) 
Paratype male 
(n=8) 
385.61±25.28 
(347-423) 
22.00 ± 1.30 
(20-23) 
17.54± 0.86 
(16.2-18.6) 
63.97 ±0.24 
(3.61-4.41) 
27.30 ± 1.12 
(26.18-29.07) 
1.14 ± 0.07 
(1.04-1.25) 
68.52±3.04 
(65.70-74.40) 
-
2.62 ± 0.35 
(2-3) 
6.43 ± 0.49 
(6-7) 
13.68 ± 0.45 
(13-14) 
1.65±0.21 
(1.50-2.00) 
97.00 ± 2.26 
(95-100) 
68.61 ± 2.50 
(65-75) 
77.00± 2.94 
(74-80) 
12.31 ± 0.55 
(1 1.5-13) 
26.01 ± 0.89 
(25-27) 
14.12 ± 1.12 
(13-16) 
-
34.25 ± 1.98 
(32-37) 
13.00 ± 0.92 
(12-14) 
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Fig. 11. Probolorhabditis andrassyin. gen., sp. n. A: Entire female; B: Entire male; C: En face 
view; D: Anterior end; E: Pharyngeal region; F: Female genital system; G: Female posterior tail; 
H: Male posterior region (lateral); I: Male posterior region (ventral). 
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Fig. 12. Probolorhabditis andrassyi n. gen., sp. n. A-C: Anterior end; D, E. Pharyngeal 
region; F; Part of female genital system; G: Lateral field; H. Body at distal end of testis, I 
Vulval region (lateral); J: Female posterior region; K: Male cloacal region (ventral), L Male 
posterior region (lateral). 
Subfamily: Protorhabditinae Dougherty, 1955 
Diagnosis: Rhabditidae. Lips low, amalgamated, hardly separated. Labial sensilla 
papilliform, minute. Amphids very small, on lateral lips. Stoma mostly long and 
narrow. Cheilostom short, cuticularized. Metastegostom weakly developed, without 
swelling and denticles. Pharyngeal corpus proximally swollen, rarely cylindrical. 
Female reproductive system prodelphic or amphidelphic, in prodelphic condition, vulva 
quite near to anal opening. Spicules often fused distally. Bursa peloderan or 
pseudopeloderan, open or closed anteriorly. Genital papillae eight or nine pairs. Tail 
often showing sexual dimorphism. 
Type genus: Protorhabditis (Osche, 1952) Dougherty, 1953 
Other genera 
Paradoxorhabditis Khcra, 1971 
Parasitorhabditis (Fiichs, 1937) Chitwood and Chitwood, 1950 
Prodontorhabditis Timm, 1961 
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Genus: Protorhabditis (Osche 1952) Dougherty, 1953 
Diagnosis. Protorhabditinae. Body small, 0.3-0.9 mm long. Cuticle finely transversely 
striated, occasionally provided with longitudinal striae. Lips low, hardly separated, with 
very small papillae. Amphids minute pores, on lateral lips. Stoma 2-4 lip diameter long, 
narrow. Cheilostom mostly cuticularized, dot-like; metastegostom without swelling or 
denticles. Pharyngeal collar present or absent. Pharyngeal corpus proximally swollen 
only rarely cylindrical. Female reproductive system didelphic. Vulva equatorial. 
Spicules free. Bursa peloderan, anteriorly open, rarely closed with seven to nine pairs of 
genital papillae. Tail of female elongate-conoid to filiform, that of male short, conoid. 
Type species: Protorhabditis xylocola (Komer in Osche, 1952) Dougherty, 1953 
Other species 
P. elaphri (Hirschmarm, 1952) Dougherty, 1955 
P.filiformis (Butschli, 1873) Sudhaus, 1976 
P. macrovelata Sudhaus, 1974 
P. tristis (Hirschmann, 1952) Dougherty, 1955 
P. oxyuroides Sudhaus, 1974 
P. parvovelata (Korner, 1954) Dougherty, 1955 
P.postneri (Komer, 1954) Dougherty, 1955 
P. ruehmi (Komer, 1954) Dougherty, 1955 
P. Virgo (Komer, 1954) Dougherty, 1955 
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Protorhabditis minutus sp. n. 
(Figs. 13, 14) 
MEASUREMENTS 
See Table 7. 
DESCRIPTION 
Female 
Body quite small, 0.25-0.32 mm long, plump, slightly ventrally curved upon 
fixation, tapering at both extremities. Cuticle with coarse transverse striations and faint 
longitudinal lines. Cuticular annules 0.5 |xm wide. Lateral field with two spaced lateral 
ridges. Lip region continuous with adjoining body. Lips amalgamated, low with smooth 
edges; labial sensilla small, papilliform. Amphids dot-like, on lateral lips. Stoma 
prismatic, three lip diameters long or 10 times longer than wide. Cheilostom thick, 
cuticularized, rod-like; gymnostom comparatively thin, nearly 60-70% of stomal length; 
stegostom surrounded by pharyngeal tissue covering 20-25% of stomal length. 
Metastegostom simple, devoid of swelling or any denticle. Pharynx comprising of 42-
50 |am long, prominently swollen corpus with thickened lumen, 14-18 ]xm long, narrow 
isthmus and rounded, valvate basal bulb of 12-15 x 10-12 |im dimension. Nerv'e ring 
encircling posterior region of isthmus, at 74-80% of pharyngeal length. Excretory pore 
located posterior to nerve ring, at 86-90% of pharyngeal length. Pharyngeal corpus 1.3-
1.6 times longer than isthmus and basal bulb together. Body at distal end of pharynx 
3.4-4.2 lip diameters wide. Cardia simple, flat about 2-3 |xm long. Intestinal cells with 
prominent nuclei; intestinal lumen cuticularized and wide. Rectum thin-walled, about 
one anal body diameter long. Rectal glands present. Anus a cresent-shaped slit. 
Reproductive system didelphic, amphidelphic; anterior branch usually longer than 
posterior one. Ovaries with relatively small dorsal flexures; anterior ovary on right and 
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posterior on left side of intestine. A small round pseudocoelomocyte occasionally 
observed in close proximity to distal tip of ovary. Oviducts dilated proximally, 
connected to elongate spermathecae containing sperms. Oocytes arranged in double 
rows. Uterus usually with single egg. Vagina at right angle to longitudinal body axis, 
narrow, 1/4* of corresponding body diameter, without sclerotization. Vulva a 
transverse slit, slightly post-equatorial, located at 154 - 192 ^m from anterior end. 
Vulva-anus distance 84 -lOS^xm. Tail elongate conoid with pointed tip. Phasmidial 
ducts less than anal body diameter posterior to anus. 
Male: Not known. 
Type habitat and locality 
Soil samples, rich in decaying organic matter, containing Protorhabditis minutus sp. n. 
were collected from Sapan Mori, Keoladeo National Park, Bharatpur, Rajasthan, India. 
Type specimens 
Holotype female on slide Protorhabditis minutus sp. n. KNP 14B/ 1 deposited in the 
Nematode Collection, Department of Zoology, Aligarh Muslim University, Aligarh, 
India. 
Twelve paratype females on slide Protorhabditis minutus sp. n. KNP 14B/ 2-5 
deposited in the Nematode Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh, India. 
Diagnosis and Relationship 
Protorhabditis minutus sp. n. is characterized by small, plump body; coarsely annulated 
cuticle; two ridges in lateral field; short stoma; rod-like, heavily cuticularized 
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cheilostom; presence of pharyngeal collar; swollen pharyngeal corpus; elongate conoid 
tail of 2-3 anal body diameters and absence of males in the population. 
Protorhabditis minutus sp. n. most closely resembles P. postneri (Komer, 1954) 
Dougherty, 1955 in most morphometries but differs in having smaller body; smaller 'a' 
and ' b' values; simple lips, shorter stoma with rod-like cheilostom and absence of 
males [vs L -= 0.63 - 0.87 mm; a = 16-22; b = 4.3-5.3; lips conical, inverted V-shaped; 
cheilostom 'comma'-shaped, diverging posteriorly, stomal length= 14-15 i^m and males 
present in P. postneri (Komer, 1954) Dougherty, 1955]. 
The new species also resembles P. oxyuroides Sudhaus, 1974 in very few 
morphometric characteristics. It, however, differs from latter in having smaller body; 
smaller ' a ' , ' b' and 'c' values; relatively greater ' V value and absence of males [v.s^  L = 
0.57 - 0.87 mm; a = 17-21; b = 4.3-5.9; c= 5; V= 53-56 and males present in P. 
oxyuroides SiudhaMS, 1974]. 
Etymology: The species name is based on its small sized body. 
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Table-7. Morphometric characteristics of Protorhabditis minutus sp. n. 
Measurements are in pm and in the form: mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Egg dimension 
Holotype 
293 
20 
14.65 
3.95 
10.10 
2.90 
58.70 
26.69 
25.59 
2 
5 
14 
2 
74 
57 
63 
10 
9 
29 
3.17 
32x16 
Paratype (n=12) 
289.33±I8.90 
(265-325) 
21.08±1.56 
(19-24) 
13.73±0.35 
(12.91-14.13) 
3.90±0.18 
(3.63-4.20) 
10.62±0.56 
(9.81-11.44) 
2.60±0.22 
(2.36-3.00) 
58.55i:0.59 
(57.82-59.63) 
29.41±2.65 
(23.77-33.33) 
27.90±2.43 
(23.01-31.39) 
1.50± 0.39 
(1-2) 
5.30±0.41 
(5-6) 
14.58±0.51 
(14-15) 
1.50±0.00 
(1-2) 
74.08±2.67 
(71-79) 
56.9±2.64 
(53-62) 
65.00±2.32 
(63-70) 
10.50±0.90 
(9-12) 
9.42±1.24 
(8-12) 
27.25±1.71 
(25-30) 
3.41±0.22 
(3.11-3.73) 
32.07±4.34 xl5.69±1.75 
(27-41x13-18) 
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Fig. 13. Protorhab(litis minutus sp. n A Entire female, B Anterior end, C Pharyngeal region, 
D Female genital system, E Body showing lateral field, F Female posterior region 
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Fig. 14. Protorhabditis minutus sp. n. A: Anterior end; B: Pharyngeal region; C' Posterior 
pharyngeal region; D: Female genital system (anterior); E: Part of posterior genital branch, 
F: Female posterior region. 
Subfamily: Peloderinae Andrassy, 1976 
Diagnosis. Rhabditidae. Lips six, generally amalgamated, papillae usually very small. 
Amphids small, on lateral lips. Stoma with cheilostom only exceptionally cuticularized; 
promesostegostom parallel-walled. Metastegostom with swellings having small warts 
or bristle-like denticles. Pharyngeal corpus more or less swollen, bulb-like. Female 
reproductive system didelphic, amphidelphic; ovaries reflexed. Vulva mostly 
equatorial. Spicules free or fused distally. Bursa well developed, peloderan, rarely 
pseudopeloderan; Genital papillae eight to nine pairs. Tail of female conoid or cupola-
shaped, that of male short, conoid. 
Type genus: Pelodera Schneider, 1866 
Other genera 
Caenorhabditis (Osche, 1952) Dougherty 1953 
Coarctadera (Dovi^Xtviy, 1953) Andrassy, 1976 
Dolichorhabditis Andrassy, 1983 
Phasmarhabditis Andrassy, 1976 
Pellioditis (Dougherty, 1953) Timm, 1960 
Rhomborhabditis Andrassy, 1983 
Xylorhabditis (Sudhaus, 1976) Blinova, 1982 
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G e n u s : Coarctadera (Dougherty 1953) Andrassy, 1983 
Diagnosis. Peloderinae. Body length fairly variable, between 0.6 - 3.6 mm. Cuticle 
finely striated. Head offset or continuous with adjoining body. Lips well separated, 
hemispherical, labial papillae setose but fine. Amphids minute, on lateral lips. Stoma 
1.2-1.8 lip diameter long. Cheilostom not cuticularized, gymnostom well developed, 
with walls somewhat diverged proximally. Metasetagostom provided with three 
setiform denticles on each swelling. Pharyngeal collar present. Pharyngeal corpus 
strongly swollen, bulb-like. Female reproductive system didelphic. Vulva in mid body 
region; ovaries long. Spicules distally fused. Bursa peloderan, anteriorly closed, sucker-
shaped, always with nine pairs of genital papillae. Tail of female cupola-shaped with or 
without spike. Phasmids conspicuous. 
Type species: Coarctadera coarctata (Leuckait, 1891) Andrassy, 1976 
Other species 
C. cylindrica (Cobb, 1898) Andrassy, 1983 
C cystilarva (VOlk, 1950) Andrassy, 1983 
C. icosiensis (Maupas, 1916) Andrassy, 1983 
C. kolbi (Sachs, 1950) Andrassy, 1983 
C. par (Andrassy , 1962) Andrassy, 1983 
C.serrata (Komer, 1954) Andrassy, 1983 
C tretzeli (Sachs, 1950) Andrassy, 1983 
C. voelki (Sachs, 1950) Andrassy, 1983 
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Coarctadera sparsus sp. n. 
(Figs. 15, 16) 
MEASUREMENTS 
See Table 8. 
DESCRIPTION 
Female 
Body medium to large-sized, robust, almost straight or slightly ventrally curved 
upon fixation; slightly tapering at extremities, more towards anterior end. Cuticle 
transversely striated with fine longitudinal lines and small dot-like punctuations. Lip 
region showing sexual dim.orphism: females with expanded, 16-21 [am wide, offset lip 
region while lip region in males less expanded, continuous with adjoining body. Lips 
separate, globular, surrounding a round oral aperture; laterals slightly narrower than 
submedians. Outer labials and cephalics sensilla slightly raised, on outer lip borders. 
Inner labial sensilla obscure. Amphids very small, on lateral lips. Stoma tubular, about 
1.5 lip diameters long or 4 times longer than wide. Cheilostom not cuticularised, 
gymnostom cuticularised, about 40-50% of stomal length; stegostom expanded 
posteriorly, about 2.5-3.0 times longer than wide or 40-50% of stomal length, 
surrounded by pharyngeal collar. Metastegostom anisomorphic with subventral 
metastegostomal plates longer. Each metastegostomal plate bearing three robust, 
curved setose denticles on each plate with middle one the largest. Pharynx composed 
of 85-120 \im long swollen corpus, 32 - 42 |im long isthmus and well developed, 
muscular, spherical, valvate basal bulb of 28-40 x 21-34 i^m dimension. Nerve ring 
surrounding isthmus at 73-76%) of pharyngeal length. Excretory pore slightly posterior 
to nerve ring, at 75-78%) of pharyngeal length. Body at proximal end of pharynx about 
1.0-1.5 labial diameter and at distal end about 2.4-2.6 labial diameters wide. 
Pharyngeal corpus 1.1-1.5 times longer than isthmus and basal bulb together. Cardia 7 
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- 19 ^m long. Intestine with large granular cells surrounding a wide lumen. Rectum 
thick-walled, muscular about 0.4 - 0.5 anal body diameter long. Anus a crescent-
shaped slit. Reproductive system didelphic, amphidelphic. Ovaries dorsally reflexed. 
Oocytes arranged in multiple rows at distal end of ovary followed by a single row 
proximally. Spermathecae long elongate containing sperms. Uterus with few to 
numerous eggs, showing intra-uterine development. Vagina at right angle to 
longitudinal body axis, thick-walled, wide without sclerotization, about 1/3'^ '' of 
corresponding body diameter long. Vulva a transverse, post-equatorial slit, located at 
391-748 ^m from anterior end with thick, protruded lips. Vulva-anus distance about 
230-515 |im. Tail very short without a spike, bluntly conoid or hemispheroid. 
Phasmidial ducts open very close to tail terminus. 
Male 
Similar to females in general morphology except lip region structure, tail shape 
and greater posterior body curvature. Lip region in males narrow, 13-17 ^m wide, 
continuous with adjoining body. Lips relatively smaller and amalgamated. Testis 
monorchic, dorsally reflexed, on right side of intestine. Reflexed portion about 80-135 
fim long. Spicules slender, setaceous with bicuspid capitula, 1.0-1.6 anal body 
diameter long, fused distally up to 15-20% of length. Fused region spatula-shaped. 
Spicules possess a narrow manubrium, with ventral arm forming a triangular process, 
projected distally like a spur anterior to fused distal part. Gubemaculum very slender 
with tapering ends 40-45% of spicular length. Bursa peloderan, anteriorly closed, 
sucker-shaped appearing bilobed midventrally at anterior end and fan-shaped laterally 
with 5-6 shallow lobes. Bursa with robust, distally-knobbed nine pairs of spaced 
genital papillae: one precloacal, one adcloacal and seven post-cloacal pairs. GP5 being 
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the thickest pair, GP9 thinnest and smallest pair, dorsally oriented. Phasmids between 
GPS and GP6, not reaching bursal margin. Tail conoid longer than females. 
Type habitat and locality 
Cow dung samples containing Coarctadera sparsus sp. n. collected from sluice gate, 
Keoladeo National Park, Bharatpur, Rajasthan. 
Type specimens 
Holotype female on slide Coarctadera sparsus sp. n. KNP 12B/ 1 deposited in the 
Nematode Collection, Department of Zoology, Aligarh Muslim University, Aligarh, 
India. Twenty two paratype females and twelve paratype males on slide Coarctadera 
sparsus sp. n. KNP 12B / 2-11 deposited in the Nematode Collection, Department of 
Zoology, Aligarh Muslim University, Aligarh, India. 
Diagnosis and Relationship 
Coarctadera sparsus sp. n. is characterized by medium to large-sized, fairly 
plump body; transversely striated cuticle with longitudinal lines and punctations; 
sexual dimorphism in lip region: offset, expanded lip region with separate lips and 
slightly narrower lateral lips in females and continuous lip region with amalgamated 
lips in males; Pharynx with swollen corpus and unusually spherical basal bulb; large 
number of embryonating eggs in uterus; females with short, hemispheroid tail; males 
with bicuspid, capitate spicules fused 15-20% distally; an anteriorly closed, fan-
shaped (laterally), peloderan, bursa with lobes and two precloacal and seven post 
cloacal pairs of genital papillae, not arranged in aggregates. 
The new species most closely resembles C. icosiensis (Maupas, 1916) Andrassy. 
1983 in most morphometries but differs in having greater 'c ' value; punctated cuticle; 
no 
sexual dimorphism in lip region; narrower lateral lips; shorter body width at proximal 
end of pharynx in terms of labial diameter; viviparous females with smaller 
pharyngeal collar and hemispheroid tail without spike [c = 24 - 40; cuticle not 
punctated; lips of same type and similar in both sexes; body width at proximal end of 
pharynx about 3 times labial diameter and facultative viviparous females with 
pharyngeal collar 60-70% of stomal length and a cupola-shaped tail with terminal 
spike in C. icosiensis (Maupas, 1916) Andrassy, 1983] 
The new species resembles C. tretzeli (Sachs, 1950) Andrassy, 1983 in having 
sexual dimorphism in lips and in some morphometric details but differs from it in 
having smaller 'b' value; greater 'c' and 'c ' values; punctated cuticle; narrower lateral 
lips; relatively longer stoma; smaller pharyngeal collar; relatively longer spicules and 
a non-spicate tail [b= 8-12; c= 28-33; c= 1.5; stomal length= 20 \xm; pharyngeal collar 
covering 75% of stomal length; spicular length = 32-39 ^m and presence of spicate 
tail in C tretzeli (Sachs, 1950) Andrassy, 1983] 
The new species also resembles C. cylindrica (Cobb, 1898) Andrassy, 1983 in 
most morphometric details but differs in having smaller 'a' value; punctated cuticle; 
sexual dimorphism in lip region; smaller phar>'ngeal collar and greater number of 
embryonating intra-uterine eggs [a=12 -19; cuticle non-punctated; lip region similar in 
both sexes; pharyngeal collar 60%) of stomal length and number of embr)onating 
intra-uterine eggs= 6 in C. cylindrica (Cobb, 1898) Andrassy, 1983]. 
The new species comes closer to C. serrata (Komer, 1954) in having females 
with well developed and demarcated lip region than males and other morphometric 
details but differs in having relatively smaller body; cuticle with dot-like punctations, 
numerous eggs in uterus; shorter, hemispheroid tail in females; smaller spicules; 
smaller gubemaculum and adcloacal position of second genital papillae [L= 1.14-1.40 
mm; cuticle with denticulate punctations; number of eggs in uterus =6; long spicate tail 
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in females; spicule length = 70-80 ^m; gubemaculum length = 31-35 i^m and second 
pair of genital papillae quite anterior to cloacal opening in C. serrata (Komer. 1954) 
Andrassy, 1983]. 
Etymology: The name of species indicates presence of scattered/ separated genital 
papillae 
Remarks: Though there exists a wide range for various linear measurements but the 
individuals were found to be conspecific when tested in cultures. 
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TabIe-8. Morphometric characteristics oiCoarctadera sparsus sp.n. 
Measurements are in ^m and in the form; mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V/T (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
ABD 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Eggs dimension 
Holotype 
902 
80 
11.27 
4.84 
56.37 
0.50 
59.97 
46.56 
55.43 
8 
20 
27 
5 
186 
130 
140 
32 
18 
16 
21.56 
-
-
30x24 
Paratypefemale 
(n=9) 
892.59±156.50 
(637-1288) 
78.27±15.96 
(52-111) 
11.52±1.11 
(9.18-13.16) 
5.34±0.76 
(4.33-6.96) 
57.72±8.58 
(38.63-70.92) 
0.48±0.05 
(0.4-0.62) 
6I.61±1.55 
(58.07-64.98) 
60.98±1 1.8 
(35.71-78.97) 
49.97±8.69 
(31.39-64.20) 
8.12±1.36 
(7-10) 
18.25±1.84 
(16-21) 
24.59±2.10 
(21-30) 
5.28± 0.40 
(5.00-6.50) 
166.45±13.25 
(141-187) 
119.86±10.83 
(103-143) 
!51.14±1 1.23 
(130-165) 
32.04±6.75 
(23-50) 
15.72±3.49 
(12-22) 
15.72±3.49 
(11-25) 
20.37±1.76 
(18.57-24.23) 
-
-
39.86±9.32 x 31.93±5.77 
(25-55 X 20-42) 
Paratype male 
(n=9) 
682.16±125.98 
(455-1052) 
54.08±7.22 
(42-67) 
12.59±1.63 
(9.68-15.35) 
4.83±0.78 
(3.22-5.72) 
17.30±2.69 
(12.48-21.42) 
1.46±0.17 
(1.23-1.73) 
71.7]±8.81 
(64.91-83.62) 
-
-
7.30±0.75 
(6-9) 
14.36±0.67 
(13-17) 
22.16±1.33 
(20-24) 
4.73±0.33 
(4.00-4.50) 
140.90±10.41 
(129-162) 
103.00±l 1.67 
(90-116) 
123.21±4.86 
(118-130) 
26.91±2.87 
(23-31) 
~ 
39.41±4.29 
(32-45) 
-
44.25±4.26 
(38-50) 
17.36±2.73 
(12-20) 
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Fig. 15. Coarctadera sparsus sp. n. A: Entire female; B: Entire male; C, D: Anterior end, E 
Pharyngeal region; F: Female genital branch (anterior); G: Female tail; H: Male posterior 
region. 
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Fig. 16. Coarctadera sparsus sp. n. A: En face view; B: T. S. through metastegostom; C: 
Female anterior end; D: Male anterior end; E: Posterior pharyngeal region; F. Anterior 
pharyngeal region; G: Vulval region (lateral); H: Female tail; I, M: Male posterior region 
(ventral); J-L: Male posterior region (lateral). 
Genus: Cirrorhabditis gen. n. 
Diagnosis. Rhabditidae. Peloderinae. Body medium to large-sized, slender, slightly 
ventrally curved, tapering gradually towards extremities. Sexual dimorphism observed 
in body size and lip region. Cuticle transversely striated intersected with fine 
longitudinal lines and punctations. Lip region slightly offset from adjoining body. Lips 
separate, globular with inner labial margins heavily cuticuleirized and cirri like 
projections present in each outer inter labial groove. Stoma prismatic, 2 -3 labial 
diameters long. Cheilostom indistinct; gymnostom more than half of stegostomal 
length. Metastegostom anisomorphic with three prominent, setose denticles on each 
plate. Pharyngeal collar surrounding stoma half of its length. Pharyngeal corpus 
moderately swollen; isthmus narrow, basal bulb well developed, valvate. Female 
reproductive system amphidelphic. Vulva post-equatorial. Male reproductive system 
with monorchic testis; well-developed ejaculatory glands; massive spicules with 
rounded capitula, fused distally and simple, plate-like gubemaculum. Bursa peloderan. 
Genital papillae nine pairs with three pre-cloacal and six post-cloacal pairs. Tail of 
both sexes similar, cupola-shaped with spike. Phasmids close to base of spike in 
females, in males located between GP6 and GP7 papillae. 
Type and only species: Cirrorhabditis dimorpha gen. n., sp. n. 
Etymology: The genus name is based on presence of cirri-like fine projections in labial 
grooves. 
Relationship 
The new genus Cirrorhabditis can be diagnosed by sexual dimorphism in lip region, 
cuticularised lip margins, cirri in outer inter labial grooves, anisomorphic 
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metastegostom, males having massive spicules with rounded capitula, fused distally at 
20-22% of length and an anteriorly open, peloderan bursa. The new genus can be 
differentiated from all genera of Rhabditidae in general and Peloderinae in particular 
in having cirri in outer inter labial grooves and cuticularised lip margins. It is closely 
related to Coarctadera (Dougherty, 1953) Andrassy, 1976 in having prominent, 
separate lips; three setose denticles on each metastegostomal plate; cupola-shaped tail 
in females; fused spicules and equal number of genital papillae but differs in having 
cuticularised lip margins with cirri in outer inter labial grooves and large and 
anteriorly open bursa (lip margins not cuticularised; cirri like projections absent; 
metastegostom isomorphic and bursa anteriorly closed, sucker-shaped in 
Coarctadera). The new genus further resembles the type genus Pelodera Schneider, 
1866 of subfamily Peloderinae in having prominent lips; three setose denticles on each 
metastegostomal plate; cupola-shaped tail; distally fused spicules; equal number of 
genital papillae and anteriorly open bursa but differs from it in having cuticularised lip 
margins; cirri in inter labial grooves and anisomorphic metastegostom (lip margins 
simple, not cuticularised; inter labial cirri absent and metastegostom isomorphic). 
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Cirrorhabditis dimorpha gen. n., sp. n. 
(Figs. 17, 18) 
MEASUREMENTS 
See Table 9. 
DESCRIPTION 
Female 
Body medium to large-sized, slightly curved ventrally upon fixation, tapering 
gradually towards both extremities. Cuticle with faint transverse striae and relatively 
prominent longitudinal lines with fine punctations. Lateral field not distinguishable; 
observed with three lines in an aberrant specimen. Lip region showing sexual 
dimorphism: lips more prominent and projected in females compared to males. Lip 
region 12-17 |im wide and 4-6 |im high, offset from adjoining body. Lips separate, 
globular with apices curved inward towards oral aperture; labial margins, particularly 
inner ones, heavily cuticularised. Inter labial grooves between adjacent lips bearing 4-
6 cirri-like projections directed outwards. Inner labial sensilla papilliform. outer 
labials and cephalic sensilla located at outer lip margins, Amphids very small pore-
like, on lateral lips. Stoma rhabditoid type, 2-3 labial diameter long; cheilostom not 
cuticularised, indistinct; gymnostom cuticularised, 1/3''' of stomal length. Stegostom 
50-55% of stomal length surrounded by pharyngeal tissue. Metastegostom 
anisomorphic with three well-developed, setose denticles on each plate. 
Telostegostom spacious. Pharynx comprising of 104-118 ^m long, moderately 
swollen corpus, 46-62 jxm long, narrow isthmus and an ovoid, valvate basal bulb of 
31-43 X 23-32 ^m dimension. Nerve ring located at 67-71% of pharyngeal length. 
Excretory pore posterior to nerve ring, at 70-74% of pharyngeal length with duct 
leading to prominent glandular cell. Hemizonoid not visible. Pharyngeal corpus 1-1.4 
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times longer than isthmus and basal bulb together. Body at proximal end of pharynx 
1.6-1.9 labial diameter and at distal end of pharynx 2.9-3.7 labial diameter wide. 
Cardia conoid, 7-10 ^m long with wide, cuticularised lumen. Intestine narrow at level 
of cardia with sudden expansion posteriorly, having large polygonal cells with 
prominent nuclei; intestinal lumen thick with refractive lining. Rectum 26-32 ^m 
long, thick-walled, 1-1.2 anal body diameter, provided with rectal glands. Anus a 
crescent-shaped slit. Reproductive system didelphic, amphidelphic. Ovaries dorsally 
reflexed; anterior branch on right and posterior on left side of intestine with fomier 
usually smaller than latter. Oocytes arranged in two rows. Oviduct long, naiTow 
leading into a pouch-like spermatheca through thick-walled, powerful sphincter. 
Uterus long, accommodating up to 21 eggs in different embryonic stages. Hatched 
juveniles were observed in body cavity of females. Vagina thick-walled, muscular, at 
right angle to longitudinal body axis, nearly 1/3 '^' of corresponding body diameter. 
Vulva a transverse slit, post-equatorial, located at 448-795 ^m from anterior body end, 
with cuticular flaps flanking vulval opening. Vulva-anus distance 6-11 times tail 
length. Tail short, cupola-shaped with terminal spike. Phasmidial ducts opening 
slightly close to base of tail spike. 
Male 
Similar to female in general morphology of cuticle, stoma and pharynx, but 
comparatively smaller in size with narrower lip region and greater ventral curvature, 
posteriorly. Testis monorchic, reflexed dorsally, on right side of intestine. Spicules 
massive, 1.5-1.8 anal body diameter long, with rounded capitula, fused distally at 20-
22% of their lengths; gubemaculum simple, slender, plate-like, about 1 anal body 
diameter long, more than half of spicular length. Bursa peloderan, anteriorly open. 
Genital papillae nine pairs with three preclocal and six post-cloacal pairs in 
119 
1+2+C+1+2+P+3 configuration. Precloacals differ from post-cloacals in having broad 
rounded apices and narrow tapering bases. GPl subventral, about 2/3^ *^  spicular length 
anterior to cloaca; GP2, GP3 subventral, closely placed slightly anterior to cloacal 
opening; GP4 subventral, slightly spaced from ventrolateral, grouped GPS and GP6 
papillae; GP7, GPS subventral, close to dorsally oriented GP9. Tail elongate conoid 
with fine terminus. Phasmids represent robust papillae located between GP6 and GP7 
papillae arising laterally and opening close to bursal margin. 
Type habitat and locality 
Soil Samples containing Cirrorhabditis dimorpha gen. n., sp. n. were collected from 
farmyard manure at Sluice Gate, Keoladeo National Park, India. 
Type specimens 
Holotype female on slide Cirrorhabditis dimorpha gen. n., sp. n. 5 KNP/ 1 deposited in 
Nematode Collection, Department Zoology, Aligarh Muslim University, Aligarh. 
Eight paratype females and six paratype males on slide Cirrorhabditis dimorpha gen. 
n., sp. n. 5 KNP/ 2-6 deposited in Nematode Collection, Department Zoology, Aligarh 
Muslim University, Aligarh. 
Etymology: The species name denotes the dimorphism in lip region of the two sexes. 
Remarks: Cirrorhabditis dimorpha gen. n., sp. n. is unique in having six inter labial 
cirri reported for the first time in any rhabditid. Cirrorhabditis dimorpha gen. n., sp. n. 
shows resemblance with Coarctadera (Dougherty, 1953) Andrassy, 1976 in shape of 
stoma; number of denticles on each metastegostomal plate. However, nature of bursa; 
shape of spicules; structure and configuration of genital papillae are quite different 
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from Coarctadera besides the presence of cuticularised lip margins and presence of 
inter labial cirri. The genus shows a superficial resemblance with Terator habit is 
(Osche, 1952) Dougherty, 1955 of subfamily Mesorhabditinae Andrassy, 1976 in 
presence of cuticularised lip margins and inter labial grooves. It is a rare feature for 
Peloderinae Andrassy, 1976 though found in genera of Teratocephalinae Andrassy, 
1958. Cirrorhabditis dimorpha gen. n., sp. n. is an amphimictic species with fairly 
large number of males in population. Females are ovoviviparous and become obese 
accommodating up to 21 eggs, which embryonate and produce juveniles within uterus. 
The juveniles finally escape disrupting internal organs of female. 
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TabIe-9. Morphometric characteristics of Cirrorhabditis dimorpha gen. n., sp, n. 
Measurements are in mn and in the form; mean ± standard deviation (range) 
Character 
Body length 
Body diameter 
A 
B 
C 
c' 
V/T (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal Length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excretory pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Spicular length 
Gubernaculum length 
Holotype 
860 
45 
19.11 
4.25 
17.91 
1.65 
59.53 
44.76 
51.39 
5 
13 
26 
4.50 
202 
145 
170 
29 
25 
48 
6.25 
-
-
Paratype female 
(n=8) 
1000.21±226.83 
(815-1411) 
59.37 ± 16.90 
(44-91) 
17.06± 1.12 
(15.50-18.77) 
5.02 ± 0.80 
(4.31-6.41) 
23.07± 3.35 
(19.16-28.28) 
1.37 ± 0.24 
(1.06-1.79) 
58.02± 2.05 
(54.36-60.41) 
45.76± 4.35 
(40.69-51.51) 
48.03± 7.16 
(39.35-58.24) 
5.12 ± 0.83 
(4-6) 
13.37 ± 1.84 
(12-17) 
26.12 ± 1.12 
(25-28) 
4.44± 0.30 
(4-5) 
197.12 ± 12.19 
(185-220) 
134.42 ± 7.09 
(125-145) 
149.83 ± 21.99 
(123-180) 
32.37 ± 8.75 
(24-28) 
28.57 ± 1.90 
(26-32) 
43.12 ± 5.43 
(35-51) 
8.56 ± 1.63 
(6.81-11.07) 
-
-
Paratype male (n=6) 
791.66 ± 65.74 
(725-905) 
41.66 ± 1.75 
(39-44) 
18.99 ± 1.23 
(17.67-20.56) 
4.66 ± 0.42 
(4.26-5.17) 
21.32 ± 1.85 
(19.07-24.45) 
1.27 ± 0.17 
(1.05-1.48) 
71.22 ± 6.13 
(64.21-80.46) 
-
-
4.20± 0.44 
(4-5) 
12.16 ± 0.98 
(11-14) 
23.66 ± 1.50 
(22-25) 
3.81± 0.25 
(3.50-4.50) 
169.83 ± 6.49 
(162-177) 
119.66 ± 10.32 
(105-130) 
142.80 ± 8.31 
(120- 160) 
29.66 ± 4.71 
(23-35) 
-
37.16 ± 1.72 
(34-39) 
-
44.50 ± 1.37 
(43-46) 
27.51 ± 1.87 
(24-29) 
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Fig. 17. Cirrorhahditis dimorpha n. gen., sp. n. A: Entire female; B: Entire male; C: En face 
view; D: Female anterior end; E: Female pharyngeal region; F: Female genital branch 
(anterior); G: Female posterior region; H: Male posterior region. 
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Fig. 18. Cirrorhabditis dimorpha n. gen., sp. n. A: Anterior end of male; B: Anterior end 
of female; C: Anterior pharyngeal region; D, E: Posterior pharyngeal region; F: Lateral field: 
G: Part of female genital system; H: Vulval region (lateral); I, J: Body showing 
embryonating eggs and hatched juveniles; K: Female posterior region; L: Body showing 
phasmidial opening (female); P: Male posterior end (ventral); M, N: Male posterior region 
(lateral); O: Closed bursa in an aberrant specimen. 
Suborder: Cephalobina Andrassy, 1974 
Diagnosis. Rhabditida. Labial margins smooth, only rarely asymmetrical without setae. 
Lips three or six. Amphids very small, obscure, present on lateral lips or exceptionally 
further posterior. Stoma generally tubular, narrow, distinctly jointed; cheilostom wide 
followed by narrow posterior gymnostomal and stegostomal parts. Metastegostom with 
fine denticle. Pharyngeal corpus cylindrical, isthmus short sometimes indistinguishable 
from corpus, terminal bulb mostly with valve plates. Female reproductive system 
always unpaired. Ovary reflexed mostly extending posterior to vulva. Males mostly 
without bursa. Phasmids always discemible. Tail of both sexes usually conical. 
Type superfamily: Cephaloboidea Filipjev, 1934 
Other superfamilies 
Panagrolaimoidea Throne, 1937 
Drilonematoidea Pieranatoni, 1916 
Myolaimoidea Andrassy, 1958 
Elaphonematoidea Heyns, 1962 
Key to superfamilies of Cephalobina Andrassy, 1974 
1. Pharynx simple, cylindrical, not divided into different 
parts Drilonematoidea 
Pharynx divided into three parts; corpus, isthmus and terminal bulb 2 
2. Stoma narrow, with structural components distinct and cuticularised. Ovary often with 
double flexures in posterior part Cephaloboidea 
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Stoma mostly spacious, with structural components not evenly cuticularised. Post 
vulvar part of ovary straight with just single flexure 3 
3. Lip region with conspicuous apical and lateral appendages Elaphonematoidea 
- Lip region without such appendages 4 
4. Bursa present, with large genital papillae; spicules completely 
absent Myolaimoidea 
- Bursa absent, genital papillae small, spicules always present Panagrolaimidea 
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Superfamily: Panagrolaimoidea Thorne, 1937 
Diagnosis. Cephalobina. Labial margins smooth, rarely lobed. Lips simple without 
probolae; labial papillae minute. Anterior part of stoma wider than posterior one. 
Cheilostom not cuticularized; Gymnostom heavily cuticularized. Female reproductive 
system monodelphic, prodelphic. Post vulvar part of ovary straight rarely flexured. 
Phasmids often lie in posterior MTi"^ of tail. Bursa absent. 
Type family: Panagrolaimidae Thome, 1937 
Other families 
Alirhabditidae Suryawanshi, 1971 
Brevibuccidae Paramonov, 1956 
Key to families of Panagrolaimoidea Thorne, 1937 
1. Stoma tubular, its cuticularised part at least twice as long as wide 2 
Stoma not tubular, its cuticularized part about as long as wide Panagrolaimidae 
2. Stoma very long and narrow. Vulva in middle of body. Ovary reflexed posterior to 
vulva; post-uterine sac present Alirhabditidae 
Stoma not very long, moderately expanded; vulva posteriorly placed, quite near to 
anus; ovary not reflexed beyond vulva; post-uterine sac present Brevibuccidae 
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Family Panagrolaimidae Thorne, 1937 
Diagnosis: PanagroJaimoidea. Stoma not narrow, tubular. Stomal components well 
conspicuous; gymnostom strongly cuticularized than rest of stomal components. 
Pharyngeal corpus usually swollen. Vulva at 2/3^'' of body length. Ovary posterior to 
vulva with flexures. Post- uterine sac present. 
Type subfamily: Panagrolaiminae Thome, 1937 
Other subfamilies 
Panagrellinae Andrassy, 1976 
Tricephalobinae Andrassy, 1976 
Turbatricinae Goodey, 1943 
Key to subfamilies of Panagrolaimidae Thorne, 1937 
1. Pharynx with bulb-like median swelling, metastegostom long Tricephalobinae 
Pharynx without bulb-like median swelling, metastegostom short 2 
2. Gymnostom very minute, dot-like, anterior end of spicules hooked 
Panagrellinae 
- Gymnostom well developed, rod-like; anterior end of spicules not hooked 3 
3. Spicules S-shaped, curved, slender. Lively or agile animals Turbatricinae 
Spicules not S- shaped, plump. Less active animal Panagrolaiminae 
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Subfamily: Tricephalobinae Andrassy, 1976 
Diagnosis. Panagrolaimidae. Lips three or six. Gymnostom heavily cuticularised than 
rest stomal components, metasegostom long and narrow, longer than 
promesostegostom. Pharyngeal corpus about half of pharyngeal length; basal bulb well 
developed. Ovary usually with flexure posterior to vulva. Tail elongate conoid with 
sharp pointed terminus 
Type genus: Tricephalobus Steiner, 1936 
Other genus 
Halicephalobus Timm, 1956 
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Genus: Halicephalobus Timm, 1956 
Diagnosis. Tricephalobinae. Body small 1/4 to 1/2 mm long. Cuticle finely amiulated. 
Lateral field a narrow band with two lines. Head continuous with adjoining body. Lips 
six, low, amalgamated. Stoma with cheilostom not cuticularized, gymnostom more 
heavily cuticularized than rest of stomal components, metastegostom with a very 
minute tooth in middle, telosetgostom distinct. Pharyngeal corpus strongly swollen with 
thick cuticularized lumen. Female reproductive system monodelphic, prodelphic. Ovary 
reflexed, reflexed portion behind vulva either straight or with flexure. Post vulvar 
uterine sac usually absent. Tail elongate conoid. 
Male: not known 
Type species: Halicephalobus limuli Timm, 1956 
Other species 
H. 6rev/cow^a (Mavljanov, 1976) Andrassy, 1984 
H. gingivalis (Stefanski, 1954) Andrassy, 1984 
H. intermedius (Pokrovskaja, 1964) 
H. laticauda Geraert et al., 1988 
H. minutes (KomcT, 1954) Andrassy, 1973 
H. similigaster (Andrassy, 1952) Andrassy, 1973 
H. palmaris (Lordello & De Oliveira, 1963) Andrassy, 1973 
H. parvus (Komer, 1954) Andrassy, 1973 
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Halicephalobus atypicus sp. n. 
(Figs 19, 20) 
MEASUREMENTS 
See Table-10 
DESCRIPTION 
Female 
Small-sized species, 0.27 - 0.31 mm long. Body slender, almost straight or 
slightly curved ventrally upon fixation, tapering at both extremities. Cuticle about 0.5 -
1.0 nm thick, finely annulated, annuli 0.5 nm wide. Lateral field a narrow band, about 
1/6 - 1/8 of body width with two crenate lines. Lip region not demarcated, about the 
same diameter as adjoining body. Lips six, low, amalgamated, labial sensilla minute, 
slightly raised. Amphids pore-like, on lateral lips. Stoma narrow, tubular about two to 
three lip diameter long. Cheilostom not cuticularized, indistinct; gymnostom about 40% 
of stomal length, thick, arched and heavily cuticularized; Stegostom surrounded by 
pharyngeal collar. Metastegostom more cuticularized and conspicuous than remaining 
stegostomal pieces with dorsal wall bent bearing a fine tooth. Telosetgostom 
continuous with pharyngeal lumen. Pharynx comprising of strongly swollen, 46 - 50 
|im, bulb-like corpus with thickened lumen; small, nairrow isthmus and a rounded, 
valvate basal bulb of 13 -17x10-12 |im dimension. Nerve ring located at about 69-
70% of pharyngeal length. Excretory pore slightly posterior to nerve ring without a 
cuticularized duct, about 74% of pharyngeal length. Body at proximal end of pharynx 
about 1.8-2.0 lip diameters and at distal pharyngeal end about 2.8-3.2 lip diameters 
wide. Pharyngeal corpus 1.40 - 1.66 times longer than isthmus and basal bulb together. 
Haustrulum single chambered. Cardia small, flat, only 3-4 i^m long with narrow lumen. 
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Intestinal cells appearing vacuolated surrounding a narrow lumen. Rectum thin-walled, 
small 1.1-1.4 anal body diameter long. Anus a crescent-shaped slit. Reproductive 
system monodelphic, prodelphic. Ovary reflexed; reflexed portion extending beyond 
vulval level, straight without further flexures with the exception of few specimens, 
where a small, almost indistinguishable post-vulval flexure was observed in the ovary. 
Pre vulvar part of ovary 1.8-3 times longer than post vulvar part. Post vulvar part about 
0.22 - 0.34 times vulva-anus distance. Oocytes arranged in a single row. Uterus with 
single egg, often in late stage of embryonation, measuring 37-46 x 15-17 \im or 1.5-2.5 
times corresponding body diameter. Vagina at right angle to longitudinal body axis, 
thin-walled, 5-6 \im or \/3"^ of corresponding body diameter long. Vulva a transverse 
slit, equatorial, located at 153-177 [im from anterior end, with slightly protruded lips. 
Post-uterine sac absent. Vulva-anus distance about 1.2-1.6 times greater than tail 
length. Tail elongate, straight with occasional dorsal curvature, tapering to a pointed 
terminus. 
Male: Not known. 
Type habitat and locality 
Wet soil containing Halicephalobus atypicus sp. n. was collected from the bank of pond 
near 'Nursery' Keoladeo National Park, Bharatpur, Rajasthan, India. 
Type specimens 
Holotype female on slide Halicephalobus atypicus sp. n. KNP 25B/ 1 deposited in the 
Nematode Collection, Department of Zoology, Aligarh Muslim University, Aligarh. 
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Fourteen paratype females on slides Halicephalobus atypicus sp. n. KNP 25B/ 2-14, 
deposited in the Nematode Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh. 
Diagnosis and relationship 
Halicephalobus atypicus sp. n. is distinct in having a reflexed ovary without any 
additional flexure beyond vulvar level. It is further characterized by small-sized body; 
finely annulated cuticle; lateral field l/6'''-l/8"' of body diameter with two lateral lines; 
indistinct cheilostom; distinctly cuticularized metastegostom with a fine tooth; longer 
pharyngeal corpus compared to cumulative lengths of isthmus and basal bulb and 
elongate conoid, occasionally dorsally curved tail of 4.7 - 5.8 anal body diameter length. 
Halicephalobus atypicus sp. n. most closely resembles Halicephalobus intermedius 
(Pokrovskaja, 1964) Andrassy, 1973 in most morphometric details but differs in having 
slightly greater 'c' value; smaller cuticular annules; pharyngeal corpus longer than 
isthmus and basal bulb together; longer pre vulvar genital part and smaller post-vulvar 
genital part and larger eggs [vs c= 4 -5; cuticular annules 0.8 \im wide; pharyngeal corpus 
hardly longer than isthmus and basal bulb together; pre and post vulval gciiital parts of 
same length and eggs 32-35 |im long in Helicephalobus intermedius (Pokrovskaja, 1964) 
Andrassy, 1973 ] 
The new species also resembles H. gingivalis (Stefanski, 1954) Andrassy, 1984 in 
morphometric characteristics but differs in some morphological characteristics viz., non 
demarcated lip region; swollen pharyngeal corpus with thickened lumen; prominent 
excretory pore; absence of hemizonid; absence of additional post-vulvar flexure; ovoid 
eggs with smaller length: width ratio and absence of mucronate tail [vs lip region slightly 
narrower than adjoining body; swollen pharyngeal corpus without thickened lumen; 
excietory pore faintly visible; hemizonid prominent; post vulvar ovary reflexed dorsally; 
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elongate eggs about 5 times longer than wide and tail tip with a fine hair-like mucro in H. 
gingivalis {SXefdsiski, 1954) Andrassy, 1984]. 
The new species further resembles H. minutus (Komer, 1954) Andrassy, 1973 in 
some morphometric details but differs in having smaller body; smaller 'a' 'b' and 'c' 
values and relatively smaller eggs with respect to corresponding body diameter [vs a = 22 
- 25; b = 3.9 - 4.3; c = 8 and egg 3 body diameters long in H. minutus (Komer, 1954) 
Andrassy, 1973] 
Etymology: The species name is based on its atypical feature i.e., by and large 
absence of post-vulvar flexure in ovary. 
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Table-10. Morphometric characteristics oiHalicephalobus atypicus sp.n. 
Measurements are in ^m and in the form: mean ± standard deviation (range). 
Character 
Body length 
Body diameter 
a 
b 
c 
c 
V% 
G,% 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Excerotry pore 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Eggs dimension 
Holotype 
281 
18 
15.61 
3.60 
5.20 
5.68 
55.16 
40.92 
1 
6 
10 
2 
78 
53 
59 
9.51 
11 
54 
1.33 
45x17 
Paratype female (n=14) 
287.16±11.93(273-315) 
18.62rtl.24 (15-19) 
15.49±6.05 (14.36-17.86) 
3.59±1.03 (3.42-3.84) 
5.78±0.32 (5.18-6.34) 
5.17±0.37 (4.72-5.80) 
57.58±1.01 (56.19-59.51) 
42.14±3.07 (36.33-46.02) 
0.78±0.24 (0.50-1.00) 
5.55±0.46(5-6) 
10.75±0.77 (10-12) 
2.22±0.27(2.00-2.50) 
79.8±1.69 (77-82) 
55.37±1.47 (53-57) 
59.2±1.48 (57-60) 
9.63±0.5 (9-10) 
11.8±1.20 (10-14) 
49.8±4.05 (43-58) 
1.46±0.09 (1.22-1.62) 
42.77±2.81xl5.77±0.83 
(37-46x15-17) 
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Fig. 19. Halicephalobus atypicus sp n A Entire female, B Anterior region, C Pharyngeal 
legion, D Female genital system, E Female pcsterior region 
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Fig. 20. Halicephalobus atypicus sp n A, B Anterior end, C Pharyngeal region, D, E 
Female genital system, F Female posterior region 
Halicephalobus provulvus sp. n. 
(Figs. 21, 22) 
MEASUREMENTS 
See Table-11 
DESCRIPTION 
Female: 
Body small-sized, 0.29 - 0.31 mm, slender, almost straight or slightly curved 
ventrally upon fixation, tapering at both extremities. Cuticle about 0.5 - Ijam thick. 
finely striated, annules 0.5 |im wide. Lateral field a narrow band, about 1/?"'- 1/8"" of 
body diameter with two lateral lines. Deirids inside lateral fields in isthmus region. Lip 
region narrow yet continuous with main body contour. Lips six, low, laterals narrower 
than submedians, labial papillae slightly raised. Stoma narrow, cephaloboid type with 
separate stomal components, about twice lip diameter long. Cheilostom not 
cuticularized, indistinct; gymnostom thick, heavily cuticularized, with straight walls 
covering about 40-45% of stomal length. Pro and mesostegostom faint, weakly 
cuticularized. Metastegostom prominent with cuticularized walls bearing a minute 
dorsal tooth; telostegostom with weakly cuticularized ventral walls with a conspicuous 
junction with pharyngeal lumen. Subventral stegostomal components more prominent 
than dorsal. Pharynx comprising of 40-50 pm long, moderately swollen corpus with 
thickened lumen; narrow, 18 - 19 pm long isthmus and valvate basal bulb of 13-16 x 
9-11pm dimension. Haustiulum double chambered. Nerve ring located at 62- 66% of 
pharyngeal length. Excretory pore conspicuous without a cuticularized duct, at 66-
72% of pharyngeal length. Body at proximal end of pharynx about twice and at distal 
end about thrice lip diameter respectively. Pharyngeal corpus 1.0-1.5 times longer than 
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isthmus and basal bulb together. Cardia 2-3 ^m long, flattened with thick lumen. 
Intestinal cells small surrounding a thick lumen. Rectum thin-walled, 1.0-1.5 anal body 
diameter long. Anal opening crescent-shaped. Reproductive system monodelphic, 
prodelphic. Ovary dorsally reflexed, extending beyond vulva without any additional 
flexure, with the exception of few specimens, where a small, almost indistinguishable 
post-vulval ovarian flexure was observed. Oocytes arranged in two rows at distal tip of 
ovary continuing into a single row. Pre- vulvar part of ovary almost equal to post-
vulvar part. Post- vulvar part of ovary about 1/3'^ '' vulva-anus distance. No egg 
observed in uterus. Vagina at the right angle to longitudinal body axis, thin-walled, 
1/3'^ '^  of corresponding body diameter. Vulva pre- equatorial located at 143 - 158 |im 
from anterior end with slightly protruded lips. Vulva anus distance about 1.2-1.6 times 
tail length. Tail long filiform, straight or slightly curved ventrally. 
Male: Not known. 
Type habitat and locality 
Soil samples rich in humus containing Halicephalobus provulviis sp. n. were collected 
from a field near ' Jatoli Canal' Keoladeo National Park, Bharatpur, Rajasthan, India. 
Type specimens 
Holotype female on slide Halicephalobus provulvus sp. n. KNP 14 N/ 1 deposited in 
the Nematode Collection, Department of Zoology, Aligarh Muslim University, 
Aligarh, India. 
Three paratype females on slide Helicephalobus provulvus sp. n KNP 14N/ 2-4 
deposited in Nematode Collection, Department of Zoology, Aligarh Muslim 
University, Aligarh, India. 
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Diagnosis and relationship 
Halicephalobus provulvus sp. n. is characterized by small sized body; finely annulated 
cuticle; lateral field 1/7 -1/8' of body diameter with two lateral lines; indistinct 
cheilostom; longer, heavily cuticularized gymnostom; shorter metastegostom; wider 
body diameter at proximal end of pharynx; pre equatorial vulva; absence of egg; and 
long ventrally curved tail of 10.5-12.12 anal body diameter. 
Halicephalobus provulvus sp. n. most closely resembles H. parvus (Korner, 
1954) Andrassy, 1973 in most morphometric details but differs in having smaller 'b" 
and 'c' values; pre- equatorial vulva and absence of eggs in uterus {vs b = 4.0 - 5.2; c = 
3.8 - 4.5; V= 53-56 and intra-uterine egg present about double as long as body diam. in 
with Halicephalobus parvus (Komer, 1954) Andrassy, 1973]. 
The new species also resembles with H. minutus (Korner, 1954) Andrassy, 
1973 in morphometric details but differs in having large sized body; smaller 'a' 'c" and 
' V values; greater 'c' value; absence of intra-uterine egg and straight or ventrally 
curved tail [vs L = 0.27 - 0.28; a = 22 -25; c = 5.2 -6.5; c= 8; V = 57- 63; egg present 
about 3 times as long as body width and tail dorsally curved in H. minutes (Korner, 
1954) Andrassy, 1973]. 
The new species further resembles with H. similigaster (Andrassy, 1952) 
Andrassy, 1973 but it differs in having smaller 'c ' value; greater 'c ' value; pre-
equatorial vulva emd absence of intra-uterine egg [vs c = 4.0-4.6; c = 8; V= 54-56 and 
intra-uterine eggs present in H. similigaster (Andrassy, 1952) Andrassy, 1973]. 
The new species also differs from H. atypicus sp. n. in having relatively 
weak corpus swelling; greater 'a', 'b ' , and 'c ' values; smaller 'c ' and ' V values; 
faint, non cuticularized excretory duct; shorter vulva-anus distance with regard to tail 
length and absence of intra-uterine egg (v^ corpus swelling weak; a= 14- 17.86; b= 
3.42-3.82; c - 5.48- 6.24; c= 4.7- 5.8; V= 56.19- 59.15; excretory duct strongly 
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cuticularized; vulva-anus distance 1.2- 1.6 times tail length and intra-uterine egg 
present in H. atypicus sp. a ) . 
Etymology: The species name is based on its unique feature of pre equatorial or 
markedly anterior vulva. 
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TabIe-11. Morphometric characteristics of Halicephalobus provulvus sp.n. 
Measurements are In \im and in the form: mean ± standard deviation (range). 
Character 
Body length 
Body diameter 
A 
B 
C 
C 
V 
G, 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Exceretory pore 
Anal body diametre 
Rectum length 
Tail length 
VA: Tail 
Holotype 
female 
321 
16 
20.06 
3.77 
3.56 
9.47 
49.22 
32.39 
0.50 
5 
10 
2 
85 
60 
51 
9.5 
12 
90 
0.81 
Paratypc female 
(n=4) 
308±12.12 (295-319) 
14.66± 1.52(13-16) 
19.37±22.69(21.10±i.66) 
3.98±0.I4(3.87-4.15) 
3.27±0.01(3.26-3.28) 
1 1.29±0.81(10.5-12.12) 
47.20±1.10(46.45-48.47) 
35.76±5.14(32.39-41.61) 
0.50±0.00(0.50) 
5.00±0.00(5) 
9.33± 1.15(8-10) 
1.56±0.11 (1.5-1.7) 
77.33± 5.50(71-81) 
51.02±3.60(47-54) 
51.66± 1.15(51-53) 
11.29±0.81(10.5-12.12) 
10.00±2(8-12) 
94.03±3.60(90-97) 
0.72±0.03(0.68-0.75) 
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Fig. 21. Halicephalobus provulvus sp. V A Entire female, B Anterior end, C Pharyngeal 
region, D Lateral field, E Female genital system, F Female posterior region 
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Fig. 22. Halicephalohusprovulvus sp. n. A: Anterior end; B: Pharyngeal region; C Part of 
female genital system; D: Lateral field; E; Vulval region (lateral); F. Female tail. 
Order: Chromadorida Chitwood, 1933 
Diagnosis. Torquentia. Cephalic setae 4, 4+6 or more. Cuticle transversely striated, 
often with fine punctuation or ornamentation. Amphids mostly spirally coiled, rounded, 
rarely slit like. Stoma funnel-shaped always possessing denticles: one dorsal tooth and 
two subventral teeth. Pharynx muscular, cylindrical or with prominent posterior 
swelling. In aquatic species often with dark colour eye spot (occilli) at anterior end. 
Female reproductive system didelphic, ovaries reflexed. Pre anal copulatory organs, 
whenever present, small, cuticularized, knob-like. Caudal glands and spinneret present. 
Type suborder: Chromadorina Chitwood and Chitwood, 1937 
Other suborders 
Cyatholaimina De Coninck, 1965 
Desmodorina De Coninck, 1965 
Key to suborders of Chromadorida Chitwood, 1933 
1. Amphids narrow, slit-like, often indistinct; pharyngeal bulb robust Chromadorina 
Amphids spiral or rounded, prominent; pharyngeal bulb absent 2 
2. Cuticle in addition to annules, provided with ornamentation. Amphids mostly spiral 
with narrow coils Cyatholamina 
Cuticle in addition to annules, not provided with any ornamentation. Amphids spiral 
widely coiled Desmodorina 
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Suborder: Cyatholaimina De Coninck, 1965 
Diagnosis. Chromadorida. Cuticle annulated only rarely smooth, mostly with transverse 
rows of punctation. Lips provided with 4, 4+6 or more sensilla. Amphids mostly spiral, 
well conspicuous. Stoma with three approximately equal teeth or with one powerful 
dorsal tooth and two smaller subventral teeth. Pharynx with or without bulb. 
Only superfamily: Cyatholaimoidea Filipjev, 1918 
Super family: Cyatholaimoidea Filipjev, 1918 
Diagnosis. Chromadorina. Cuticle transversely striated, mostly punctated. Cephalic 
setae usually longer than labials. Amphids spiral, conspicuous. Stoma with three equal 
teeth or with one powerful dorsal tooth and two smaller subventral teeth. Pharynx with 
or without bulb. 
Type family: Cyatholaimidae Filipjev, 1918 
Other family 
Ethmolaimidae Filipjev and Schuurmans Stekhoven, 1941 
Key to families of Cyatholaimoidea Filipjev, 1918 
1. Stoma cylindrical, surrounded by separate pharyngeal swelling. Tooth prominently 
larger Ethmolaimidae 
Stoma funnel-shaped v^dthout separate pharyngeal swelling. Dorsal tooth powerful than 
two subventral teeth Cyatholaimidae 
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Family Cyatholaimidae Filipjev, 1918 
Diagnosis. Cyatholaimina. Lips with 4+6 sensilla. Cuticular annules with fine 
punctations. Amphids spiral-shaped, at middle or base of stoma. Stoma funnel-shaped 
with one large dorsal tooth and two smaller subventral teeth. Pharynx not noticeably 
swollen in stomal region, with or without bulb. Female reproductive system didelphic, 
amphidelphic ovaries reflexed. Spicules relatively shorter. Pre-anal supplements when 
present, small, cuticularized. Tail with long spinneret. 
Type subfamily: Cyatholaiminae Filipjev, 1918 
Other subfamily 
Paracanthonchinae (Micoletzky, 1922) Micoletzky, 1924 
Key to subfamilies of Cyatholaimidae Filipjev, 1918 
1. Pharyngeal bulb picsent. Males without or flattened and insignificant pre anal 
organ Cyatholaiminae 
- Pharyngeal bulb absent, female with bristle like pre anal 
organ Paracanthochinae 
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Subfamily: Cyatholaiminae Filipjev, 1918 
Diagnosis. Cyatholaimidae. Pharynx with terminal bulb. Pre anal organs in males 
insignificant or absent. 
Type genus: Cyatholaimus Bastain, 1865 
Other genera 
Achromadora Cohb, 1913 
Acantholaimus Allgen, 1933 
Mari/yma Hopper, 1972 
Metacyatholaimus Schuurmans Stekhoven, 1942 
Neochromadorina Kries, 1963 
Phyllolaimus Murphy, 1963 
Spiliphera Bastain, 1865 
Xenocyatholaimus Gcrlach, 1953 
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Genus Achromadora Cobb, 1913 
Diagnosis. Cyatholaiminae. Body length varying between 0.4-1.3mm. Cuticle with 
transverse striations with rows of punctations. Lip region continuous with adjoining 
body, rounded, with six poorly developed lips, each with small apical sensillum. Lip 
sensilla 10; Amphids spiral, located at level of dorsal tooth to base of buccal cavity. 
Stoma asymmetrical, funnel shaped with a distinct, large dorsal tooth and posteriori) 
placed subventral teeth. Pharynx cylindrical with enlarged posterior end forming a 
moderately developed basal bulb (pseudo bulb). Female reproductive system didelphic, 
amphidelphic; ovaries reflexed. Pre rectum present or absent. Tail conoid, tapering to 
a bluntly rounded terminus, ventrally curved. Caudal glands and terminal spinnert 
present. 
Males: Rare, diorchic. Spicules small; gubemaculum trough-like; pre anal supplements 
absent, occasionally present. 
Type species: A . ruricola (de Man ,1880) Micoletzky, 1925 
Other species 
A. chungsani (Hoeppli and Chu, 1932) Andrassy, 1983 
A . granulata (Cobb, 1913) Goodey, 1951 
A . indica Tahseen, 2001 
A. inflata Eyualem and Coomans, 1996 
A . longicauda Schneider, 1937 
A . micoletzkyi ( Stefanski, 1915) Van Der Linde, 1938 
A . pseudomicoletzkyi Van Der Linde, 1938 
A . semiarmata AVihtn, 1952 
A., tenax (de Man, 1876) Kries, 1932 
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A . terhcola (de Man, 1880) Micoletzky, 1925 
A . thermophila Lemzina and Gagarin, 1994 
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Achromadora lacustris sp. n. 
(Figs. 23, 24) 
MEASUREMENTS 
See Table-12. 
DESCRIPTION 
Female: 
Body small-sized, 0.41-0.61 mm long, slender, ventrally curved upon fixation, tapering 
at both extremities, sharply narrowed posterior to anus. Cuticle about 2.5|am thick at 
mid body, strongly armulated with transverse rows of dot-like punctation. Somatic setae 
present all over the body with 3-5 in pharyngeal region; 9-19 from pharyngeal base to 
anal opening and 4 in the caudal region. Lip region continuous with adjoining body, 
lips amalgamated provided with six mammellate inner labial sensilla, six small setose 
outer labial sensilla and four elongate, 4-5 um long, cephalic sensilla. Amphidial 
apertures representing one and a half spiral, located from mid level to base of stoma, 
about 1/4' of corresponding body diameter across. Stoma asymmetrical, funnel-shaped, 
cuticularized with vertical dorsal wall bearing a prominent, tooth anteriorly and arcuate, 
thick sub ventral walls, each armed with relatively smaller tooth located slightly 
posterior to former. Cheilostomal region marked with 12 cheilostomal ribs surrounding 
rounded oral aperture. Pharyngeal collar surrounding the remaining stoma. Pharynx 
comprising of 58-77|im long, anterior cylindrical part and a moderately developed basal 
bulb (pseudo bulb) of 15-20 x 14-18|j,m dimension, without thickened lumen. Nerve 
ring located at about 49-57 % of pharyngeal region. Excretory pore obscure. Cardia 
disc-like, 7-8 jim long with narrow lumen. Rectum thick-walled, short, less than anal 
body diameter in length; pre-rectum absent. Anus a crescent-shaped slit. Reproductive 
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system didelphic, amphidelphic, compactly built, on right side of intestine. Ovaries 
reflexed, anterior branch usually longer than posterior. Uterus with a pair of ovoid 
glandular bodies. Intra-uterine egg usually single. Vagina at right angle to longitudinal 
body axis, thick-walled about 1/3"^  of corresponding body diameter long with oval 
cuticularized pieces. Vulva a short transverse slit, preequatorial, about 182-290 |im 
from anterior end. Vulva-anus distance 170-240 ^m. Tail elongate conoid, strongly 
ventrally curved. Three linearly arranged caudal glands opening through a 4 |im long 
terminal spinneret. Phasmids about 1.5 anal body diameter posterior to anus. Caudal 
setae three pairs with one subdorsal, one sub\'entral and one lateral pairs. The terminal 
subdorsal seta or spue about 2-3 tail tip diameter anterior to it. 
Male: Not found 
Type Habitat and locality 
Soil from the bank of a Pond at 'Python point' Keoladeo National Park, Bharatpur, 
Rajasthan. 
Type specimens 
Holotype: Female on slide Achromadora lacustris sp.n. /32KNP (9), deposited in 
Nematode Collection Department Zoology, Aligarh Muslim University, Aligarh. 
Paratype: Thirty-four paratype females on slide Achromadora lacustris sp.n. /32 (2-13) 
deposited in Nematode Collection Department of Zoology, Aligarh Muslim University, 
Aligarh. 
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Diagnosis and Relationships 
Achromadora lacustris sp. n. is characterized by small-sized body; strongly 
annulated cuticle with punctations; relative anterior position of amphids; a prominent 
dorsal tooth bom anteriorly on vertical dorsal wall; smaller subventral teeth slightly at 
posterior level on arcuate subventral walls; basal bulb without thickened lumen; 
anterior ovary longer than posterior one; uterus with a pair of ovoid glandular bodies; 
ovoid cuticularized pieces in vagina; short rectum and elongate conoid, strongly 
ventrally curved tail. 
A. lacustris sp. n. most closely resembles A. semiarmata Altherr, 1952 in 
morphometric details but differs in having slightly greater 'c' value; greater lip diam.; 
longer stoma; anteriorly placed dorsal tooth; shorter rectum with respect to anal body 
diameter and presence of a pair of ovoid glandular bodies in uterus [c = 5.5 - 8.8; lip 
width = 9 - 1 0 |im; stomal length = 8-11 ^m; dorsal tooth nearly at base of buccal 
cavity; rectum 2 anal body diameter and glandular bodies in uterus not reported in A. 
semiarmata Aliherr, 1952]. 
The new species also resembles A. chungsani (Hoeppli & Chu, 1932) Andrassy, 
1984 in morphometric details, but differs in having smaller body; variable position of 
amphids; larger amphidal diameter with respect to corresponding body diameter and 
presence of a pair of ovoid glandular bodies in uterus [L= 0.7 - 0.8 mm; cephalic setae 
1/3 lip diameter long; amphids at middle of stoma, and amphids 1/6 - 1/7 lip diameter 
across and glandular bodies in uterus not reported in A . chungsani (Hoeppli & Chu, 
1932) Andrassy, 1984]. 
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The new species comes closer to A. terricola (de Man, 1880) Micoletzky, 1925 in 
morphometric details, but differs in having smaller body; greater 'c ' value; smaller lip 
diameter; variable position of amphids; and presence of a pair of ovoid glandular bodies 
in uterus [L = 0.8 - 1.3 mm; c = 5 -6; lip width = 18 \xm; amphids in the middle of 
stoma; rectum = 3 anal body diameter and glandular bodies in uterus not reported in A 
terricola (de Man, 1880) Micoletzkyl925]. 
The new species differs from A. indica Tahseen, 2001 in having larger body, 
smaller 'c" value; variable position of amphids; presence of a pair of ovoid glandular 
bodies in uterus; smaller eggs; absence of prerectum and longer spinnert [L = 0.57 -
0.69 mm; c = 4.3 -5.6; amphids at posterior end of stoma; glandular bodies in uterus not 
reported; egg = 55-60 x 34 -38 |im in dimension; prerectum present and spinnert 2 -3 
|im long in A. indica Tahseen, 2001]. 
Etymology: The species name is based on its habitat type i.e., the bank of a pond. 
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Table-12. Morphometric characteristics of Achromadora sp.n. 
Measurements are in |xm and in the form: mean ± standard deviation (range). 
Character 
Body length 
Body diameter 
A 
B 
C 
C 
V 
G, 
G2 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Nerve ring 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Amphids diameter 
Amphids from 
Anterior end 
Cephalic Setae 
Holotype female 
528 
30 
17.60 
6 
8.81 
3.75 
49.81 
18.37 
13.63 
4 
14 
12 
4 
88 
48 
16 
14 
60 
3.75 
3 
11 
4 
Paratype female (n=34) 
522.70±47.37 
(415-610) 
26.20±2.78 
(20-31) 
20.08dz2.23 
(15.73-28.2) 
6.19±0.44 
(5.06-6.97) 
8.74±0.66 
(7.78-10.32) 
3.47±0.35 
(2.88-4.38) 
48.53±2.14 
(43.85-53.25) 
15.39±1.94 
(12.5-19.27) 
14 .5U2.38 
(10.20-20.48) 
4.00 ± 0.00 
(4) 
13.02±1.04 
(12-15) 
13.05±1.04 
(11-15) 
4.00±0.00 
(4) 
84.38±5.30 
(73-95) 
46.11±4.84 
(36-54) 
17.32±1.55 
(13-20) 
14.48±1.25 
(12-18) 
59.91±5.42 
(50-70) 
3.48±0.35 
(2.83- 4.13) 
3.70±0.54 
(3-5) 
11.78±1.13 
(10-15) 
4.27± 0.46 
(4-5) 
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Fig. 23. Achromadora lacustris sp. n. A: Entire female; B, C: Anterior region; D: Pharyngeal 
region; E: Female genital system; F: Female posterior region. 
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Fig. 24. Achromadora lacustris sp. n. A-D: Anterior end; E: Pharyngeal region; F' Female 
genital system; G: Vulval region (lateral); H: Intestinal region; I: Female posterior region 
Order: Araeolaimida De Coninck and Schuurmans Stekhoven, 1933 
Diagnosis. Torquentia. Cephalic setae 4. Amphids simple circular or open spiral i.e., 
hook-like. Cuticle annulated without punctations. Somatic setae sparse, fine thin; 
Stoma narrow, tubular, anteriorly widened, rarely with denticles. Pharynx bearing 
terminal bulb or bulb-like swelling. Cardia muscular. Female reproductive system 
mostly paired, ovaries generally reflexed. Male papillae tubular, cuticularized. only 
rarely papillae form. 
Type and only suborder: Araeolaimina De Coninck and Schuurmans Stekhoven, 
1933. 
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Suborder: Araeolaimina De Coninck and Schuurmans 
Stekhoven, 1933 
Diagnosis: Araeolaimida. Cephalic papillae minute, setae 4 or absent. Amphids simple 
spiral or circular. Stoma narrow, tubular. Pharynx with proximal swelling. Annules 
broken through by ring-like pores. 
Type superfamily: Araeolaimoidea De Coninck and Schuurmans Stekhoven, 1933 
Other superfamilies 
Leptolaimoides Orley, 1880 
Plectoidea Orley, 1880 
Haliplectoidea Chitwood 1951 
Key to superfamilies of Araeolaimina De Coninck and 
Schuurmans Stekhoven, 1933 
1. Pharyngeal bulb provided with well-developed valve plates Plectoidea 
Pharyngeal bulb absent or without valve plates 2 
2. Pre anal supplements of males cuticularized, tubular or cup-shaped, often reaching 
pharynx Leptolaimoidea 
Pre anal supplements of males, if present not cuticularized, papilliform 3 
3. Stoma with three teeth. Terminal pharyngeal bulb muscular, cephalic setae generally 
absent Haliplectoidea 
- Stoma without teeth. Terminal pharyngeal bulb, if present glandular, cephalic setae 
presen Plectoidea 
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Superfamily: Plectoidea Orley, 1880 
Diagnosis. Araeolaimida. Araeolaimina. Cephalic setae present. Stoma without teeth. 
Pharynx with well-developed terminal bulb having valve plates. Excretory duct distinct. 
Female genital organ amphidelphic. Ovaries reflexed Male genital papillae tubular, 
cuticularized and protruded, rarely papilliform. 
Type and only family: Plectidae Orley, 1880 
Family: Plectidae Orley, 1880 
Diagnosis: Plectoidea. Cuticle annulated with well developed lateral field. Cephalic 
setae four, prominent. Amphids either round or oval, often question mark like. Stoma 
tube-like without teeth. Pharyngeal bulb strongly valvate. Cardia tongue like, muscular. 
Female reproductive system paired; ovaries reflexed. Males with pre anal supplements 
or tubular papillae. Tail with terminal spinneret. 
Type subfamily: Plectinae Orley, 1880 
Other subfamily 
Wilsonematinae Chitwood, 1951 
Key to subfamilies of Plectidae Orley, 1880 
1. Cervical region with ventral and dorsal ear-like cervical expansion. Lip region 
having associated comua Wilsonematinae. 
- Cervical region without ear-like cervical expansion. Lip region without 
cornua Plectinae. 
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Subfamily: Plectinae Orley, 1880 
Diagnosis: Plectidae. Anterior end of body without any special structure. Lips usually 
6, cephalic setae 4, prominent. Amphids round, oval or question mark like. Neck 
region simple, without any expansion. Female gonad didelphic, amphidelphic. Ovaries 
always paired. Male with pre anal papillae or pre anal cuticularized tubular structure. 
Gubemaculum present. Tail of both sexes similar, with tubular terminus; spinneret also 
present. 
Type genus: P/ec/w5 Bastain, 1865 
Other genera 
Anaplectus De Coninck and Schuurmans Stekhoven, 1933 
Ceratoplectus Andrassy, 1984 
Chiloplectus Andrassy, 1984 
Perioplectus Sanwal in Gerlach and Riemann, 1973 
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Subfamily: Wilsonematinae Chitwood, 1951 
Diagnosis. Plectidae. Very small species 0.5 mm or less. Cuticle with ear-like ventral 
and dorsal cervical expansion. Lip region with comua or fimbriate flabella but without 
real setae. Female gonad amphidelphic, compact. Males without gubernaculum and 
pre anal organ. Tail short with terminal spinneret. 
Type genus: iVilsonema Cohh, 1913 
Other genera 
Ereptonema Andrassy, 1966 
Neotylocephalus Ali, Farooqui and Tejpal, 1969 
Tylocephalus Grossman, 1933 
Wilsotylus Chawla, Khan and Prasad, 1969 
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Genus: Neotylocephalus Ali, Farooqui and Tajpal, 1969 
Diagnosis. Wilsonematinae. Body very small, up to 0.3mm. Cuticle fmeiy annuiated. 
Lip region showing bilateral and dorsoventral symmetry. Cervical expansions 
bulbiform, smooth under LM with two submedian fimbriate flabella. Four sublateral 
comua with three narrow, pointed tines. Mid-lateral projection not extending beyond 
the level of perioral flaps. Lateral rim smooth. Amphid aperture circular, at middle level 
of stoma. Stoma plectoid. Pharynx with an anterior cylindroid corpus and a valvale 
basal bulb. Female reproductive system amphidelphic. compact Ovaries reflexed 
Vulva equatotial. Males unknown 
Type species: Neotylocephalus annonae Ali, Farooqui and Tejpal, 1969 
Other species: 
N. inflatus (Yeates, 1967) Holovachov et al., 2003 
N. hatyanensis (Walia and Bajaj, 1999) Holovachov et al, 2003 
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Neotylocephalus inflatus (Yeates, 1967) Holovachov et al., 
2 0 0 3 
(Figs. 25, 26) 
MEASUREMENTS 
See Table-13 
DESCRIPTION 
Female: 
Body very small, 0.19 - 0.22 mm long, fairly robust, almost straight or slightly 
curved ventrally after fixation, tapering at both extremities, more towards posterior 
region. Cuticle finely annulated. Lateral field represting cuticular alae of 1/5-1/6 of 
corresponding body diameter, marked with two crenate ridges starting f'lose to stomal 
base and fading in tail region posterior to phasmids. Deirids setiform, present inside 
lateral field at level of nerve ring. Cuticle with scattered, fine somatic setae: 8-10 in 
pharyngeal region: 2-3 lateroventral pairs and 2 laterodorsal pairs and rarely a lateral 
pair, 10-12 from pharyngeal base up to anus. Lip region with prominent bilateral and 
dorsoventral symmetry. Lip region provided with four upper labial flaps: dorsal and 
ventral rectangular while laterals ovoid in shape. Oral aperture hexagonal in shape. 
Four sublateral more or less triangular cornua attached with cervical expansion at their 
wide bases, each with three claw-like tines directed towards oral aperture. Cervical 
expansion bulbiform, smooth, non-striated 11-12 |am long and 15-16 ^m across, 
extending along mid ventral and mid dorsal side with two submedian flabella 
projecting anteriorly on either side, beset with long fine fimbriae, faintly visible under 
LM. Midlateral projection slightly raised, 1.5-2 i^m high, cylindroid. Amphids oval-
shaped situated at middle or posterior to middle level of stoma. Stoma plectoid. 
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tubular, thin-walled, cuticularized, twice lip diameter long. Cheilstom expanded. 
Pharynx comprising of a long cylindrical corpus with indistinguishable isthmus, and 
strong, muscular, valvate basal bulb o f l 0 - 1 2 x 7 - 1 0 |im dimension. Nerve ring 
located at about 56 - 63% of pharyngeal length. Excretory pore obscure. Body at 
emterior pharyngeal end 1.66 - 1.71 lip diameter wide while at posterior pharyngeal 
region 2.14 - 2.16-lip diameter in width. Cardia elongate, 3 - 5 i^m long with narrow 
lumen. Intestine transparent, with wide lumen. Rectum thin-walled, 0.7-1 anal body 
diameter long. Anus a crescent-shaped slit. Reproductive system didelphic, 
amphidelphic with small, compact genital branches. Ovaries dorsally reflexed. 
Anterior ovary on the left and posterior on right side of intestine. Oocytes arranged in 
double rows at distal end of ovary followed by a single tile. Vagina at right angle to 
longitudinal body axis, 1/3 of corresponding body diameter provided with two pairs of 
muscle bands rounded in cross section. Vulva a transverse slit, almost equatorial, 
located at 105-118 ^m from anterior end. Vulva-anus distance 2.92 - 3.6 times of tail 
length. Tail ventrally arcuate, gradually tapering to a narrow tip provided with a 
terminal spinneret. Caudal gland linearly arranged with prominent nuclei. A pair of 
sub ventral and two pairs of sub dorsal caudal setae present. 
Habitat and locality: From a 'Tree tunnel' near Python Gate at Keoladeo National 
Park, Bharatpur, Rajasthan. 
Voucher Speciemens 
Female on slide Neotylocephalus sp. n. / Tree tunnel (1-8), deposited in 
Nematode Collection, Department Zoology, Aligarh Muslim University, Aligarh. 
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Remarks: The view of Holovachov et al., 2002 regarding the position of genus 
Neotylocephalus Ali, Farooqui and Tejpal, 1969 has been accepted Iceeping in view the 
differences in the perioral flaps, flabella and comua structures. The present population 
shows conformity in the morphological and morphometric characteristics with A^. 
inflatus (Yeates, 1967). However, some differences have been observed in the present 
specimens viz, the oval-shaped amphids; expanded cheilostom; much anteriorly 
demarcated lateral fields and the greater number of cervical and caudal setae [amphids 
circular; lateral fields starting anteriorly at pharyngeal base and cervical setae 4 in 
number in N. inflatus (Yeates. 1967) Holovachov et ai, 2002]. 
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Table-13. Morphometric characteristics of A'l/n/7a/«s (Yeates, 1967) Holovachov et al. 
Measurements are in \x.m and in the form: mean ± standard deviation (range). 
2002 
Character 
Body length 
Body diameter 
a 
b 
c 
c 
V (%) 
G, (%) 
G2 (%) 
Lip height 
Lip diameter 
Stomal length 
Stomal diameter 
Pharyngeal length 
Cervical expansion length 
Cervical expansion width 
Anal body diameter 
Rectum length 
Tail length 
VA: Tail 
Amphids diameter 
Amphids from anterior end 
Holotype 
192 
15 
12.80 
3.09 
9.60 
2.22 
53.12 
10.41 
10.93 
6 
3 
11 
2.50 
62 
12 
15 
9 
6 
20 
3.50 
3 
7 
Paratype femate(n=20) 
210.05±7.89 
(192-227) 
14.97 ±0.52 
(14-16) 
14.00±0.05 
(13.2-15.92) 
3.21±0.19 
(2.93-3.44) 
8.86±0.38 
(8.23-9.63) 
2.80±0.30 
(2.22-3.37) 
52.30±1.05 
(50.23-54.02j 
10.42±1.82 
(6.60-14.56) 
9.61±1.91 
(6.60-13.10) 
6.1 !±0.28 
(6-7) 
3.1 1±0.28 
(3-4) 
11.2±0.83 
(10-13) 
2.87± 0.25 
(2.5-3) 
65.38±3.84 
(80-90) 
11.63±0.49 
(11-12) 
15.23±0.43 
(15-16) 
8.38±0.47 
(8-9) 
6.57±1.07 
(6-8) 
23.86±1.59 
(22-27) 
3.24± 0.19 
(2.92-3.6) 
2.10± 0.27 
(2-3) 
6.59±0.66 
(6-8) 
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Fig. 25. Neotylocephalus inflatus A Entire female, B, C En face view, D-F Anterior end, G 
Pharyngeal region, H Female genital system, I, J Female posterior region 
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Fig, 26. Neotylocephalus inflaius A-D: En face at different levels; E: Anterior end showing 
corneal and lateral flap (lateral); F, G: Anterior end showing flabella (ventral); H, I: Anterior 
end showing cervical alae and amphids (lateral); J: Pharyngeal region; K: Phayngeo-intestinal 
junction; L: Lateral field; M, O: Vulval region (lateral); N: Female posterior region. 
PART-B 
UNITY ANALYSIS 
NEAA/\TODES I N SOIL 
Soil is a rich habitat for nematodes harbouring 26% of the described genera, which 
can be categorised as bacteriovores, fungivores, omnivores, herbivores and predators. 
(Wharton, 1986). Soil even contains the nematode parasites on insects and other 
animals as it offers them varying degree of protection from dehydration. 
Nematodes, thus form an important consumer component and numerically 
constitute the largest fauna of animals in a variety of ecosystems (Stinner and 
Crossley, 1982) feeding on primary producers or soil microorganism or other smaller 
organisms of comparable sizes including nematodes. The role of nematodes in the 
biological processes of soil environment is quite important (Sohlenius, 1980). The first 
comprehensive review of nematode feeding habits was given by Nielsen (1949) while, 
the various trophic groups, proposed by other workers (Winslow, 1960; Paramonov, 
1962; Banage, 1963; Lee, 1965; Yeates, 1971; Norton, 1978; Kiknadge and Eliava. 
1984; Paramelee and Alston. 1986; and Yeates et al, 1993) include phytophagous 
(herbivores), bacteriophagous (bacterivores), mycophagous (fungivores), predaceous 
and omnivorous nematodes. 
Thus, nematodes are broadly categorised into different trophic groups based on 
the substrata upon which they feed, structure of stoma and pharynx and methods of 
feeding. 
The herbivores (plant parasites) feed on mosses, ferns and higher plants. 
They possess a hypodermic needle-like stylet to puncture plant cells and can be 
ectoparasites or endoparasites. Their stylets may show great diversity in size and 
structure. Depending upon the mobility, such nematodes are classified as migratory or 
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sedentary type. The group has been extensively studied due to their role in plant 
diseases and most representative species belong to order Tylenchida and few to orders 
Aphelenchida and Dorylaimida. 
The bacterivores are the diverse group of free-living nematodes, feeding on 
bacteria, the most abundant microorganisms in soil. Their feeding apparatus/ stoma is 
tubular or prismatic for generating suction to ingest bacteria and the representatives 
belong to orders Rhabditida, Araeolaimida, Monhysterida, Chromadorida and 
Enoplida. 
Fungivore nematodes feed on mycelia of fungi and use a fine, slender stylet 
for penetration of fungal hyphae. Many members of the order Aphelenchida 
belong to this group. They are often difficult to categorize and are included with 
plant-feeders in ecological studies. These nematodes along with bacteriophagous 
nematodes, form the group of detritivores. 
The predatory nematodes usually possess a prominent buccal cavity armed with 
teeth, onchia or denticles or a robust stylet. They feed on other soil nematodes or 
smaller animals of comparable size. Their feeding has been found to be nonspecific or 
non-preferential in most instances. Order Mononchida is exclusively predaceous, 
while orders Diplogastrida. Dorylaimida and Enoplida have some predatory 
representatives. 
Another category of nematodes, non-specific about the selection of food is of 
omnivores that may feed on more than one type of food material such as algae, fungi 
or other microbes e.g., some species in the order Dorylaimida. 
Some nematodes feed on diatoms or other algae. They are found to be 
opportunists and often observed ingesting fungal spores and yeast cells with their 
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slightly widened stoma. Such algivores mainly include chromadorids and few 
diplogastrids. 
Nematodes have also been ranked 1-5 on a colonizer-persister (c-p) continuum. 
Nematodes with c-p value 1 are smaller in size, short-lived, have a high fecundity, 
short life cycle, bloom readily by exploiting the enriched media and form dauer larvae 
when resources exhaut. The nematodes with c-p value 5 are long-lived, have larger 
bodies, low fecundity, long life cycles and greatest sensitivity to disturbances. They are 
predominantly omnivores or predators. The number of nematodes recovered from soil 
can be affected by seasonal factors (Barker et ai, 1969; Cooke and Draycott, 1971), 
soil texture and type (Ayala et ai, 1963), host plant (Brodie et al., 1970a, b), and 
sampling depth (Barbez, 1982; Flegg, 1968; Yeates, 1980). As a moisture film is 
necessary for their normal activity (Wallace, 1973), the relative humidity and other 
related environmental factors directly affect nematode survival and distribution. Some 
species can withstand dry conditions though they cannot move, feed or reproduce until 
moisture is restored. The influence of soil moisture is evident in the relationship 
between rainfall and nematode population change (Norton, 1959) whereas in dry 
habitat they have been stated to be periodically inactive (Peacock, 1959). The other 
limiting factors in the soil environment for the distribution of nematodes are aeration, 
pore size, pH, soil texture, organic matter content, temperature and the chemistry of 
the soil solutions (Norton, 1979; Mateille et al, 1995). 
Most of the researches conducted on agro ecosystems (Yeates and Bongers, 1990) 
concern plant parasitic nematodes (Wallwork, 1972). Out of total soil nematodes, 21-
35% are phytophagous (Ferris, 1982). The other 65-79% soil nematodes have 
beneficial role towards decomposition of organic residue (Wasilewska et al, 1981). 
Being microbivores (Griffiths, 1994), the nematodes consume fungi, bacteria, other 
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micro flora and micro fauna, hence, are important participants in the cycling of 
minerals and nutrients in the ecosystem (Gerlach, 1978; Findlay and Tenore, 1982; 
Montagna, 1984; Ingham et al, 1985; Kristensen, 1988). They contribute to the 
nitrogen mineralization by feeding on decomposer microbes, by excreting ammonia, 
and by immobilizing nitrogen (Ferris et al, 1998; de Ruiter et al., 1993). 
Bacteriophagous and predatory nematodes contribute 8% and 19% of nitrogen 
mineralization directly or indirectly to the soil ecosystem respectively (Beare, 1997: 
Yeates and Coleman, 1982 and Sohlenius et al., 1988). The microbe-grazing 
nematodes also affect growth and metabolic activities of microbes, thus regulating 
rates of decomposition (Seastedt, 1984; Trofymow and Coleman, 1982; Wasilewska, 
1975; Whiteford et al, 1982; Yeates and Coleman, 1982). The biocatalytic role of soil 
invertebrates, particularly nematodes, is most crucial for the microbial processing of 
the decomposer subsystem (MacFadyen, 1963; Stout, 1980). They contribute organic 
matter to the soil (Anderson et al, 1983) and also the important constituents to the 
detritus food web (Moore and de Ruiter, 1991). Invertebrate participation enhances the 
decomposition process by 25-42% (Atlavinyte, 1975). A complete manifestation of the 
microbial contribution is possible only in association with invertebrates but not in 
isolation (Anderson and MacFadyen, 1976). 
Nematodes possess several attributes that make them useful ecological indicators 
(Freckman, 1988a, b; Bernard, 1992; Neher, 2001). In addition to their diversity, 
nematodes may be useful indicators because their populations are relatively stable in 
response to change in moisture and temperature (in contrast to bacteria). They are 
ubiquitous in all substrata that provide food source. Some species feed on detritus, 
bacteria, algae, and fungi and higher plants; others are carnivores or omnivores 
(Yeates et al, 1993). They range in reproductive potential from explosive 
174 
opportunists to conservative survivaiists and vary in sensitivity to pollutants and 
environmental disturbances (Bongers and Ferris, 1999; Hoss and Traunspurger, 
2002). As a consequence they occupy a significant position in the detritus food web 
(Moore and de Ruiter, 1991). Unlike earthworms, nematodes are ubiquitous and 
certain species are frequently the last animal to die in polluted or distributed areas 
(Freckman, 1988; Samoiloff, 1987), partly because they can survive desiccation and 
revive with moisture. The nematodes are, therefore, used in measuring the impact of 
various perturbations in the ecosystem, such as pollution, organic enrichment and 
physical disturbances because of their tremendous diversity and participation in many 
functions at different levels of soil food web. Nematodes are important in the 
remineralization process in the sediment by reworking the detritus and enhancing the 
recycling of organic matter. The plant parasitic nematodes are recognized as limiting 
factors in crop production; predatory nematodes as bio-control agents (Nielson, 1998) 
and free-living nematodes as ecological indicators (Johnsan et al, 1974). 
Increasing interest in biodiversity and the environment, to maintain the productive 
capacity of agricultural soils and to monitor the ecosystems using biological organisms 
viz., nematodes (Ferris et al, 1978), has led to a wider use of indices (Bongers, 1990; 
Bongers and Bongers, 1998). Diversity and dominance indices are important in 
community structure studies. Maturity index (MI), the ecological index specially 
developed for nematodes, has been widely applied for assessing the response of 
nematode assemblage to disturbances. Maturity index (MI) provided focused tools for 
assessing the response of nematode assemblages to disturbances and has been widely 
applied. A high value of index points to a mature and undisturbed soil community. 
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Thus, the application of nematode faunal composition or community analysis 
provides information on succession and changes in decomposition pathways in the soil 
food web, nutrient status, soil fertility and acidity and also the pollution or 
perturbations in the environment (Bongers and Ferris, 1999). The community analysis 
evaluates the role of nematodes within the soil ecosystem (Ferris et al., 1972). 
Interpretations of the intersystem relationship between plant peirasitic, predaceous and 
free-living nematodes can be studied by estimating their relative densities, relative 
frequencies etc. (Norton, 1978; Yeates, 1970). In addition, nematode biomass (an 
important constituent of biodegradation) along with relative importance and relative 
prominence values of various nematode genera (Ferris et al., 1972; Wasilewska, 1971) 
provides significant information about nematode communities. 
Considerable work on the nematode communities has been carried out in the past 
with particular emphasis on plant parasitic species. Schmitt and Norton (1972) applied 
cluster analysis techniques to analyse relationship between stylet-bearing nematodes 
and soil properties. Ferris et al. (1971) studied community structure of plant parasitic 
nematodes by resemblance equation. Similarity coefficient technique was used in few 
studies by Johnson et al. (1972). Furthermore, nematode species association and 
relationship were studied using ordination techniques (Johnson et al., 1973). Norton 
and Schmitt (1978) studied dominance of species from different soils by using biomass 
and dominance index parameters. Mukherjee and Dasgupta (1982, 1983) worked out 
the intensity of nematode infestations using frequency, density and prominence values 
in different plantation crops. Samathanam and Chawla (1982) studied community 
analysis of hilly areas while Wallace (1973) studied interactions among nematodes and 
176 
multifactorial effects on them. Baird and Bernard (1984) subjected nematode 
community structure of various cropping systems to ordination analysis. Niblack and 
Bernard (1985), Boag and Yeates (1998) observed relationship between nematode 
diversity, host plant and edaphic factors. 
Wetlands are the ecosystems, which are currently facing continuous threat from 
mankind and are losing their biodiversity at an alarming rate. Therefore, in view of the 
urgent global need, the Ramsar Convention has broadened its scope to cover all 
aspects of wetland conservation and wise use, recognizing wetlands as ecosystems that 
are extremely important for biodiversity conservation. The present work was 
undertaken keeping in view the paucity of knowledge about community analysis on 
wetland nematodes. The aim of the present study, therefore, was made to investigate 
and describe the composition of nematode fauna, and to analyse of nematode 
community structure of Keoladeo National Park. 
The present study includes the comparative as well as cumulative analysis of 
nematode community structure of different trophic groups in the three selected zones 
of the park using the parameters viz., absolute frequency, relative frequency, density, 
mean density, relative density, prominence value, relative prominence value, biomass, 
mean biomass, total biomass, relative biomass, importance value, relative importance 
value, and mean intensity. Also the species richness, evenness. Shannon-weaver 
diversity, and Simpson dominance indices etc were calculated, in an attempt to 
correlate them with prevailing ecological conditions of the park. 
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PHYSICAL AND HYDROLOGICAL 
CHARACTERISTICS OF THE PARK 
VifeMiiiiMipKNP 
(BNHS) JNnA 
Scryb 
woodhnd 
lUdMlg 
{—\ Grasi nvMiM 
^ FfMllfttiMI 
C l i m a t e : The climate of the area was semi-humid to semi-arid. The premosoon 
(March- May) was characterized by hot and dry weather with low humidity (30%). 
April-June are characterized by dust storms, low humidity and scanty drizzle of only a 
few mm. The south-west monsoons usually start at the end of June and extend upto 
September, when the relative humidity ranged between 70- 80%. The winter lasts 
from November to February. Average rainfall has been reorded 662 mm / year which 
is also variable. 
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T e m p e r a t u r e ; During summer the maximum temperature ranged between 
40- 50°C and minimum between 15- 22°C. While in winter the mercury reaches 
25- 29°C and the minimum was recorded between 0- 5 °C. 
S o i l type: Thick alluvium soil dominated with sandy patches in terrestrial areas of 
the park. The pH of soil ranges between 6.4- 7.5. 
Vegetation type 
i) Terrestrial; In the entire region, park is the only area with much vegetation, hence 
the term 'Ghana' meaning 'thicket' was coined for the park. The principal vegetation 
types are tropical dry deciduous forests, intermixed with dry grasslands in areas where 
forest had been degraded. The plants can be categorized into herbs, bushes small or 
woody trees. The herbs constitute 55% of the total plant species present. Apart form 
artificially managed marshes; much of the area is covered by medium-sized trees and 
shrubs. Natural vegetation of the site comprises of open woodlands dominated by 
Acacia nilotica 
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and sporadic trees of Mitragyna. In moist localities evergreen species like Ficus 
religiose and Syzygium cumini occur. Neem Azadirachta inidca, probably introduced 
was occasional. Besides, Tamarindus indicus, Salvadora persica, S. oleoides, 
Prosopis cinereria, Dalbergia sp. were also spotted. In areas where water stays for a 
short period, Ziziphus jujuba and Prosopis cineraria were the dominant species. On 
highly saline soils, which were the result of bad internal drainage, Salvadora sp. 
occurs which is a xerophytic evergreen tree. Capparis decidva also grows as bush in 
the dry areas. During the survey Khas grass (Vetiveria zizanioides) was found to be 
the predominant species of the Gramineae of the park and Cynodon dactylon provided 
good cover. The tall gasses viz., Desmostachya bipinnata and Saccharum spontaneum 
and the climbers like Cuscuta sp., Tinospora sp., and Cocinia sp. were also observed 
at places. 
ii) Aquatic; The aquatic vegetation was observed to be rich with water lilies and 
constituted predominantly various species of emergent, rooted floating, free floating 
and submerged plants viz., Paspelum distictum, Cyperus rotundus, Nymphoides 
indicus, Nymphoides cristatum, Nymphoides stellata, Hydrilla verticilliata, 
Utricularia inflexa, Azolla pinnata, Wolffia arrhiza etc. Wild rice produces grain that 
was ripe in late November and serves as rich resource in duck food. 
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PROTOCOL AND THE PARAMETERS USED FOR 
BIODIVERSITY STUDIES 
The methodology and protocol followed for the community analysis of nematodes 
have been discussed here under. 
The present studies formed a part of the three-year project funded by Ministry of 
Environment and Forests, New Delhi. For a thorough survey and extensive sampling 
the park area was divided into three zones A, B and C and samples were collected 
from the sixty-four identified sampling stations of three zones. The division of the park 
area into these zones with different type of vegetation gave an idea about the type of 
substrate and related nematode fauna. 
Nematode Counting: 
The nematodes from the collected samples of Keoladeo National Park (KNP) 
extracted using sieving and decantation and modified Baerman's funnel techniques 
were observed under Stereoscopic Zoom Microscope (Olympus SZX-12) for generic 
identification. The inactive nematodes in the coarse sieve residue that failed to move 
into the funnel water were also isolated and added to the extracted bulk. Water was 
added to the extracted nematode suspension to make its volume 100 ml. The 
suspension was stirred thoroughly and then 5ml volume was sucked by a pipette to 
pour in a Syracuse dish. Counting was done thrice for each sample and finally the 
mean was calculated. The counting was made separately of individuals belonging to a 
genus. In view of a good number of juveniles in the samples, which could not be 
assigned the correct species status. 
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Final population of nematodes was obtained by 
= Total volume of nematode suspension (100 ml) x Mean of counted nemalode / 
Quantity of suspension used for counting (5 ml) 
P a r a m e t e r s ; The following parameters were used for community analysis of 
various nematode taxon encountered from the region using techniques of Norton 
(1978). 
1. Frequency (N): It shows how often a taxon occurs in the collected samples. The 
frequency of a nematode genus represents the number of samples in which it is found. 
^ Au , ^ r? / A l-^  o/ Number of sample containing the genus , „ „ 2. Absolute Frequency (AF) %= ~ xlOO 
Total number of samples collected 
-! n I -t- 17 /'T.^^ «/ Absolute Frequency of the genus , „ „ 
3. Relative Frequency (RF) % = xlOO 
Sum of Absolute Frequencies of all genera 
. _ . ._,. Number ofnematodes of the genus in all samples 
4. Density (D)= — 
Total number of samples collected 
5. Relative Density (RD) Vo= Density of the genus ^^^^ 
Sum of Densities of all nematode genera 
^ A. . wx -^  /AT^^ n/ Density of the genus .^^ 
6. Absolute Density (AD) %= ; ;—^— 2 -xlOO 
Total number or samples collected 
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7. Prominence Value (PV) = Density -y/Absolute Frequency 
8. Relative Prominence Value (RPV) %= 
Prominence Value of the genus 
xlOO 
Sum of Prominence Values of all nematode genera 
9. Biomass (G) was calculated by using the method of Norton (1978) in i^g 
16 X 100,000 
Where, a = greatest body width; b =body length and 16 X 1,00,000 (pre determined 
empirical value). 
10.Total Biomass (TG) - Number of nematodes of the genus present in the 
sample x Biomass of a nematode of respective genus. 
11. Mean Biomass (MG) = 
Sum of the Biomass of a nematode genus in all samples 
Frequency of respective genus 
1-1 r. I ..• D- rnr-\ o/ Mean Biomass ofthe gcnus 
12. Relative Biomass (RG) %= xlOO 
Sum of Biomass of all genera 
3. Importance value (IV)= 
184 
R.F. of the genus+ R.D. of the genus + R.G.of the genus 
14. Relative importance value (RIV)% = 
Importance Value of the genus 2 xlOO 
Sum of Importance Values of all nematode genera 
Nematode Mean Intensity was calculated according to Boag (1993). 
15. Mean Intensity: The number of individuals of a particular genus in soil 
samples/ the number of positive samples. 
•J Ml 
T 
V J J 
Where, T = total number of samples, 
/ = the number of specimens, 
j = Number of samples, 
T, = the number of samples where ' r ' is present. 
The biodiversity of those samples were measured using a range of indices (Pielou. 
1975; Bonger, 1990; Yeates, 1994). 
16. Nematode Channel Ratio (NCP^ is the ratio of bacterivore nematodes to bacterivores 
B 
+ fungivores. . 
(B + F) 
Where, B and F are the proportions of bacterial and fungal feeders. 
17. Shannon - Weaver diversity index H'= - 2 P , In P^ 
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Where, /*,= proportion of individuals of taxon / in the total population. 
- V /?, In /?, 
8. Shannon's equitability/Evenness J = —^=^ after Shanon and 
Ins 
Weaver (1949) 
Where, p,= proportion of individuals of taxon / group / in the total 
population and S= number of texa in the samples. 
19. Species richness SR = (s- 1) In N 
Where, s= number of taxa in sample and N= total number of nematodes 
identified in the sample. 
20. Simpson Dominance Index A. = 'LP. after Simpson (1949) 
Where, P,= proportion of individuals of taxon / in the total population. 
21. Diversity H2 = -In A. 
Where A,= Simpson dominance index. 
2] PAX' 
22. Plant Parasite Index PPI = . 
I'. 
Where, PP- = PP values assigned to taxon / according to Bongers (1990) 
and Xj = abundance of taxon / in the sample. 
PP 23. Ratio of Plant parasites to Predators = — 
P 
Where PP= plant parasites and /?= predators. 
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24. Trophic diversity T= 
ZP' 
Where,/?,— proportion of individuals of taxon / in the total population 
2S 
25. Sorensen's similarity index = ~ ^ ^^^ after Sorensen (1948) 
SA + SB 
26. Maturity Index (MI) = Y.v{i) + f{i) 
Where, v(i)= c-p value of taxon / given in by Bonger (1990) and/( i ) the 
frequency of that taxon in a sample. 
27. Percentage share in a community: The following division was a basis for the 
analysis of dominance of taxa in the communoty. 
Eudominants > 10 
Dominants 5.1-10 
Sub-dominants 1.1-5.0 
Recedents < 1 
Coefficent correlation and regression lines were drawn using the softwares Statistica 
and Curve Expert 1.3. 
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Table I: Genera of different trophic groups with their families and c-
p values 
Bacterivores „ 
Acrobeles 
Acrobeloides 
Caenorhabditis 
Cephalobus 
Cervidellus 
Chiloplacus 
Cirrorhabditis n. gen. 
Chronogaster 
Coarctadera 
Cruznema 
Curviditis 
Cuticularia 
Diplogasteritus 
Diploscapter 
Distolabrellus 
Eucephalobus 
Eumonhystera 
Geomonhystera 
Halicephalobus 
Heterocephalobus 
Mesorhabditis 
Metadiplogaster 
Monhystera 
Monhystrella 
Neotylocephalus 
Panagrellus 
Panagrolaimus 
Plectus 
Probolorhabditis n.gen. 
Prismatolaimus 
Protorhabditis 
Rhabditis 
Rhabdolaimus 
Udonchus 
Ypsylonellus 
Zeldia 
r amily 
Cephalobidae Filipjev, 1934 
Cephalobidae Filipjev, 1934 
Rhabditidae Orley, 1880 
Cephalobidae Filipjev, 1934 
Cephalobidae Filipjev, 1934 
Cephalobidae Filipjev, 1934 
Rhabditidae Orley, 1880 
Leptolaimidae Orley, 1880 
Rhabditidae Orley, 1880 
Rhabditidae Orley, 1880 
Rhabditidae Orley, 1880 
Rhabditidae Orley, 1880 
Diplogastridae Micoletzky, 1922 
Diploscapteridae Micoletzky, 1922 
Rhabditidae Orley, 1880 
Cephalobidae, Filipjev, 1934 
Monhysteridae de Man. 1876 
Monhysteridae de Man. 1876 
Panagrolaimidae Thome, 1937 
Cephalobidae Filipjev, 1934 
Rhabditidae Orley, 1880 
Diplogastridae Micoletzky, 1922 
Monhysteridae de Man. 1876 
Monhysteridae de Man. 1876 
Plectidae Orley, 1880 
Panagrolaimidae Thome, 1937 
Panagrolaimidae Thome, 1937 
Plectidae Orley, 1880 
Rhabditidae Orley, 1880 
Prismatolaimidae Micoletzky, 1922 
Rhabditidae Orley, 1880 
Rhabditidae Orley, 1880 
Rhabdolaimidae Chitwood, 1951 
Rhabdolaimidae Chitwood, 1951 
Cephalobidae Filipjev, 1934 
Cephalobidae Filipjev, 1934 
c-p value 
2 
2 
1 
2 
2 
2 
1 
z 
2 
2 
3 
n J 
2 
2 
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Fungivores 
Adenolaimus 
Aphelenchoides 
Aphelenchus 
Belondira 
Ditylenchus 
Tylenchorhynchus 
Omnivores 
Dorylaimus 
Eudorylaimus 
Laimydorus 
Lordellonema 
Mesodorylaimus 
Moshajia 
Prodorylaim us 
Thorenema 
Predators 
Aporcelaimellus 
Aporcelaimus 
Aqua tides 
Butlerius 
Discolaimium 
Discolaimus 
Ironus 
Labronema 
Makatinus 
Mononchoides 
Mononchus 
Mylonchulus 
Neoactinolaimus 
Nygolaimus 
Tobrilus 
Triplya 
Basiria 
Cephalenchus 
Aulolaimoididae Jairajpuri, 1964 
Aphelenchoididae Skarbilovich, 1959 
Aphelenchidae (Fuchs, 1937) Steiner, 
1949 
Belondiridae Thome, 1939 
Anguinidae Nicoll, (1926) 1935 
Beionolaimidae Whitehead, 1960 
Dorylaimidae de Man, 1876 
Qudsianematidae Jairajpuri, 1965 
Doiylaimidae de Man, 1876 
Qudsianematidae Jairajpuri, 1965 
Dorylaimidae de Man, 1876 
Qudsianematidae Jairajpuri, 1965 
Dorylaimidae de Man, 1876 
Dorylaimidae de Man, 1876 
Aporcelaimidae Heyns, 1965 
Aporcelaimidae Heyns, 1965 
Nygolaimidae Thome, 1935 
Diplogastridae Micoletzky, 1922 
Qudsianematidae Jairajpuri, 1965 
Qudsianematidae Jairajpuri, 1965 
Ironidae de Man, 1876 
Qudsianematidae Jairajpuri, 1965 
Aporcelaimidae Heyns, 1965 
Neodiplogastridae Paramonov, 1952 
Mononchidae Chitwood, 1937 
Mylonchulidae, Jairajpuri, 1969 
Actinolaimidae Thome, 1939 
Nygolaimidae Thome, 1935 
Tobrilidae De Coninck, 1965 
Tripylidae de Man, 1876 
Tylenchidae Orley, 1880 
Tylenchidae Orley, 1880 
4 
2 
2 
5 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
5 
1 
4 
4 
4 
4 
5 
1 
4 
4 
5 
5 
3 
3 
2 
2 
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Herbivores 
Criconemoides 
Helicotylenchus 
Hirschmaniella 
Hoplolaimus 
Longidorus 
Malenchus 
Merlinius 
Oriverutus 
Pratylenchus 
Trichodorus 
Tylenchus 
Xiphinema 
Algivores 
Achromadora 
Punctodora 
Criconematidae Taylor, 1936 
Hoplolaimidae Filipjev, 1934 
Pratylenchidae Thorne, 1949 
Hoplolaimidae Filipjev, 1934 
Longidoridae Thome, 1935 
Tylenchidae Orley, 1880 
Belonolaimidae Whitehead, 1960 
Nordiidae Jairajpuri and Siddiqi, 1964 
Pratylenchidae Thome, 1949 
Trichodoridae Thome, 1935 
Tylenchidae Orley, 1880 
Xiphinematidae Dalmasso, 1969 
Cyatholaimidae Filipjev, 1918 
Chromadoridae Filipjev, 1917 
3 
3 
2 
2 
5 
2 
2 
4 
3 
n J 
2 
5 
3 
3 
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Fig. 1 A. GENERIC DIVERSITY IN 
KEOLADEO NATIONAL PARK 
OMN 
10% 
ALG 
4% 
B. FREQUENCY C. DENSITY 
PHY 
16% A 
OMN^ 
28 % 
ALG 
6% 
• ' 
PHY 
OMN 
32% 
197 
Fig. 2 GENERIC DIVERSITY 
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Fig. 4 FREQUENCY 
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Fig. 5 FREQUENCY 
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Fig. 6 FREQUENCY 
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Fig. 8 DENSITY 
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Fig. 9 DENSITY 
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Fig. 10 DENSITY 
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Fig. 14 PROMINENCE VALUE 
Predators Omnivores 
0.0 9.6 19.2 
Predators 
28.9 38.5 
Zone(A) 
48.1 57.7 0.2 19.2 38.3 57.4 76.5 
Omnivores Zone (A) 
T—I—I r-
95.6 114.7 
.^^ •^^ 
^ ^ < » ^ ' 
60-
,nO-
• 
l» 
r = 0.904 ^ ^ 
0 ^ ^ 
- 1 — 1 — 1 1 X—1 X—1 1 — 1 — 1 — 1 — 1 — • — 1 — 1 1 r — 
0.0 42.5 85.0 127.5 170.0 212.5 255.0 
Predators Zone (B) 
0.0 206.4 412.9 619.3 825.8 1032.2 1238.6 
Omnivores Zone (B) 
O 
. 6^ 
a) ^^^•* 
N ^ 1 
Q-
. — 
• * ^^ 
r = 0.831 
— 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 -
• ^ 
~~\ r ~ 1 -'I 
0.0 9.6 19.2 28.9 38.5 48.1 
Predators Zone (A) 
57.7 
o 
0) 
c 
o 
N 
M 
4) 
O 
> 
"E 
E 
O 
x^-^. 
.^-^: 
<i^^: 
• 
•^9 
• 
1 I * . 1 . 
r = 0.815 
• 
- I — 1 — 1 — I — I — « — 1 — I — 1 — 1 — 1 — r -
• 
- 1 — 1 — 1 — 1 — 
0.0 19.1 38.3 57.4 76.6 95.7 114.9 
Omnivores Zone (A) 
210 
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RESULTS 
Nematode species collected from Keoladeo National Park (KNP) were found 
to belong to eighty-two genera of different trophic groups, coming under fifty 
subfamilies, forty-one families, twenty-five superfamilies, sixteen suborders and 
nine orders. The values of parameter used for community analysis with espect to 
individual trophic group or cumulatively, have been given in table Il-VII, while table 
IX represents the calculated values of community indices. The pie charts and bar 
diagrams indicates the comparative analysis of values between trophic groups. The 
regression lines with coefficient of correlation 'r' represent the relationship between 
the three zones of the park, on account of the parameters analysed. The feeding 
(trophic) groups were determined according to classification scheme of Yeates et al. 
(1993) as phytophagous/ herbivores (plant parasites), bacteriophagous/ bacterivores 
(bacterial feeders), mycophagous/ fungivores (fiangal feeders) predators/ predaceous, 
algivores (algal feeders) and omnivores while allocation of c-p values was made after 
Bongers(1990). 
ABUNDANCE 
The samples collected from different regions of the park showed variation in the 
number of genera as well as nematode densities. A minimum of two genera were 
recorded in a sample, while the maximum number reached 13 with mean value= 7 ± 
2.96 genera per sample. Like wise, the number of nematodes ranged from 180 to 3260 
with the mean value= 1520 ± 900.76 per 400 ml soil. The count was considerably low 
in samples taken from flowing water zone. However, the nematode numbers in the 
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samples of shores and bottom substrata ranged from 300 to 3465 with mean va]ue= 
1601 ± 796.34 per 400 ml of soil. 
NEMATODE TROPHIC STRUCTURE 
Trophic structure of the K N P constituted almost all nematode trophic groups 
viz., bacterivores, predators, herbivores, omnivores, fungal feeders and algal feeders. 
Table I lists alphabatically, the various nematode genera found during the present 
survey of the park with their respective families, trophic group and coloniser-
persister (c-p) scores. The list also includes two genera of bacterivores, identified as 
new to science. 
TROPHIC GROUPS 
1. Herbivores (plant parasities); The herbivores belonged to various categories 
viz., ectoparasites or migratory ectoparasites represented by Cephalenchus, 
Criconemoides, Tylenchorhynchus, Merlinius, Hirschmaniella, Trichodorus, 
Xiphinema and Longidorus; exclusive ectodermal feeders e.g., Basiria graminophila 
and Malenchus; migratory endoparasites Pratylenchus; semi endoparasites or obligate 
ectoparasites Hoplolaimus Helicotylenchus, Tylenchus and Oriverutus. 
2. Bacter ivores (bacteriophagous): The bacterivore genera included 
Acrobeles, Acrobeloides, Caenorhabditis, Cephalobus, Cervidellus, Chiloplacus, 
Chronogaster, Cirrorahbditis n. gen, Coarctadera, Cruznema, Curviditis, 
Cuticularia, Diplogasteritus, Diploscapter, Eucephalobus, Eumonhystera, 
Geomonhystera, Halicephalobus, Meterocephalobus, Probolorhabditis n. gen., 
Mesorhabditis, Metadiplogaster, Monhystera, Monhystrella, Neotylocephalus, 
Panagrellus, Panagrolaimus, Plectus, Prismatolaimus, Protorhabditis, Rhabditis, 
Rhabdolaimus, Teratorhabditis, Udonchus, Yypsilonellus and Zeldia. 
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3. Fungivores (mycophagous): The tungivore genera were Adenolaimus, 
Aphlenchiodes, Aphelenchus, Belondira, Ditylenchus and Tylenchorhynchus. 
4. Algivores (algal feeders): Achromadora, and Punctodora formed the category 
of algivores. 
5. Omnivores; The omnivores showing non specific and wider range of diet, 
included Dorylaimus, Eudorylaimus, Labronema, Laimydorus, Lordellonema, 
Mesodorylaimus, Prodorylaimus, Thornenema and Moshajia. 
6. Predators: Some genera of nematodes, which predated upon others were 
categorised as ingestors e.g., Butlehus, Ironus, Mononchoides, Mononchus, 
Mylonchulus, Tobhlus and Thpyla that possessed buccal capsules usually with 
armature. The other predators having a stylet were classified as piercers e.g., 
Aporcelaimellus, Aporcelaimus, Aquatides, Discolaimium, Discolaimus, Makatinus, 
Neoactinolaimus and Nyglaimus. 
GENERIC DIVERSITY 
Of the different genera identified the greatest representation was of bacterivores 
(36 genera) followed by predators (16 genera), phytoparasites (14 genera), omnivores 
(8 genera), fiingivore (6 genera) and algivores (2 genera). (Fig. 1) In relative terms, 
zone A accounted for 40% bacterivore genera and highest number of predatory (22%) 
as well as omnivore genera (13%) than those recorded in other zones. Zone B showed 
the highest generic diversity represented by bacterivores (46%) followed by 
herbivores (19%)). Zone C, among the three zones, had maximum representation of 
algivores (4%) which were virtually absent in zone B. (Fig. 2). 
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FREQUENCY/ PREVALENCE 
The frequency of trophic groups in the total samples collected from park in 
descending order was of omnivores (28%), bacterivores (26%), herbivores (16%), 
fungivores (12%), predators (12%) and algivores (6%) (Fig. 1). Among various 
trophic groups, the omivores and bacterivores were found to be most frequent in the 
three selected zones of the park, closely followed by remaining trophic groups. 
However, plant parasites along with predators and fungivores were markedly less 
frequent in zone B compared to bacterivores and omnivores (Fig. 3). 
Among all genera, the bacterivore, Mesorhabditis was most frequent with highest 
Absolute Frequeny (AF) and Relative Frequency (RF) viz., 30.77% and 13.9% 
respectively. The other frequent bacterivore genera included Cephalobus (AF=30%, 
RF=13.5%) and Chiloplacus (AF=20.77%, RF=9.38%). Cirrorhabditis gen. n.. 
Monhystrella, Cruznema, Coarctadera, Neotylocephalus, Udonchus, 
Probolorhabditis gen. n., and Halicephalobus were least frequent genera with low AF 
and RF (Table II). Among omnivores, Dorylaimus (AF=24.62%, RF=47.76%) was 
the most frequent genus followed by Mesodorylaimus (AF=8.46%, RF=16.42%). The 
least frequent genera were Moshajia and Lordellonema (Table IV). As far as 
predatory nematodes were concerned, Tobrilus (AF=9.23%), RF=20%) and 
Mononchus (AF=6.15%, RF=13.33%) were the most frequent genera whereas 
Aquatides and Neoactinolaimus were the genera with least frequencies (AF=0.77% 
and RF=1.67%) (Table V). In phytophagous nematode community, Helicotylenchus 
was the most encoimtered genus (AF=10.77%, RF= 20.59%) while Cephalenchus 
(AF=0.77%, RF=1.47%) was least frequent (Table VI). Among fimgal feeders (Table 
III) Aphelenchus (AF=6.92%, RF=39.13%) was most frequent and Ditylenchus and 
Adenolaimus were least frequent (AF=0.77%, RF=^4.35%). Achromadora was one of 
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the frequently encountered genus among algal feeders with AF=2.31% and RF=75% 
(Table VII). 
A positive correlation was observed in the frequency of the bacterivore genera in 
three zones with correlation coefficient 'r' ranging from 0.82 to 0.94 (Fig. 4) but there 
was a low or no correlation observed in the frequency of other trophic groups between 
And B was observed (Figs. 5, 6) while a negative low correlation was observed when 
A and B were compared with C for fungivore frequency (Fig. 4). 
DENSITY 
Among the trophic groups, omnivores represented the maximum density (32%) in 
the total area surveyed, with bacterivores (27%) coming next. The representation of 
phytophagous nematodes was 19% while the predators, fungivores and algivores were 
9%, 7% and 6% respectively (Fig. 1). 
Zone-wise distribution revealed bacterivores to be the more numerous in zone A 
while omnivores in zone B and C. Herbivores showed a high density compared to 
predators, fungivores and algivores in all zonez (Fig. 7). 
Of the samples of the three zones, ten genera with highest density were from the 
groups of bacterivores, omnivores, herbivores and predators viz., Cephlaobus 
(104.61), Mesorhabditis (91.53), Chiloplacus (80.76), Dorylaimus (80.30), 
Helicotylenchus (77.38), Hoplolaimus (54.46), Prismatolaimus (49.84), Eudorylaimus 
(42.30), Acrobeles (40.76) and Tobrilus (30.09) (Tables II-VI). The genera 
representing very few nematodes in the samples included Neoactinolaimus {Q.ll), 
Ditylenchus (1.07), Monhystrella (1.23), Cirrorhabditis gen.n. (1.38) and 
Hirschmaniella (1.38). Among fungivores Belodira had the maximum density (Table 
III) while algivores represented the abundance of Achromadora (Tables VII). 
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A positive and similar trend was observed between the densities of genera of 
different trophic groups with 'r' usually above 0.5 (Fig. 8, 9). The correlation in the 
fungivore genera in the three zones was, however, inverse (Fig. 8). Moreover the 
phytophagous nematode densities of zone A and zone C when compared also failed to 
show a correlation (Fig. 10). 
PROMiWENCE VALUE 
The data of the park revealed the Prominence Value (PV) of omnivores to be the 
greatest among all groups i.e., 32%. followed by bacterivores (28%) and herbivores 
(29%)). The predators (6%), fiingivores (3%) and algivores (2%) accounted for low 
Prominence Values (Fig. 11). 
Of the three zones baterivores. omnivores and herbivores were ranked as first 
three groups with respect to Prominence Values. Zone A had the bacterivores taking a 
lead while omnivores were ahead in zone B and C. Herbivores remained the group 
with third highest Prominence Values in all zones, (Fig. 12). 
Cephalobus dominated all genera in terms of Prominence Value (PV) and 
Relative Prominence Value (RPV), which were calculated to be 572.97 and 15.54%) 
respectively. The next five prominent genera included Mesorhabditis, Dorylaimus. 
Chiloplacus, Helicotyleuchus, Phsmatolaimus and Tobhlus. Among bacterivores 
(Table II), the other genera with high values were Prismaiolaimus (PV=218.55. 
RPV=5.93%) and Acrobeles (PV= 107.22, RPV= 2.91%), where as the genera 
Monhystrella (PV=1.07, RPV=0.03%), Cirrorhabditis gen. n. (PV= 1.21, RPV= 
0.03%) and Cruznema (PV=2.01, RPV= 0.05%) showed least PV and RPV. Among 
omnivores (Table IV), the other prominent genera were Eudorylaimus (PV= 104.90, 
RPV= 2.85%) and Mesodorylaimus (PV= 50.11, RPV= 1.36%) whereas the genera 
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with lowest PV and RPV were Lordellonema (PV=1.91, RPV= 0.05%) and Moshajia 
(PV= 4.19, RPV= 0.11%). Within predatory trophic group, Tobhlus was with highest 
PV (118.69) and RPV (3.22%) while Neoactinolaimus (PV= 0.67, RPV= 0.02%) and 
Aquatides (PV= 1.34, RPV= 0.04%) were the least prominent genera (Table V). 
Within herbivores, the genus Hoplolaimus (PV= 172.21, RPV= 4.67%) was next to 
the most prominent Helicotylenchus while Cephalenchus (PV= 1.33, RPV-= 0.04%) 
and Hirschmaniella (PV= 1.70, RPV= 0.05%) showed least PV and RPV (Table VI). 
Aphelenchoides (PV= 17.46, RPV= 0.47%), Aphelenchus (PV= 14.54, RPV= 0.39%) 
and Achromadora (PV= 9.81, RPV= 0.27%) were the genera with high PV and RPV 
among fungal and algal feeders, respectively (Tables II, VII). 
On comparing the three zones with respect to the PV, a high positive correlation 
(r= 0.80-0.9) was observed in the genera of bacterivores, omnivores and predators 
(Fig, 13, 14). The herbivores showing a fair prominence also depicted positive high 
correlation except when compared between zones A and C where 'r' decreased to 
0.33 (Fig. 15). The fungivores of zones B and C showed positive correlation (r= 
0.94), but showed an inverse low correlation (r= -0.46) with A (Fig. 13). The 
correlation between zones A and C for the prominence values of algivores was found 
to be negative (r= -1.0). 
BIOMASS 
Omnivores surpassed any other group in Total Biomass (TG) and reflected 87% 
of the total nematode biomass of the park. The representation of the predators, 
herbivores, bacterivores and fungivores in the total biomass was 6%, 4%, 2% and 1 % 
respectively (Fig. 11). 
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In all the zones, the biomass of omnivores was consistently high followed by 
predators and then herbivores (Fig. 16). 
The genus with the highest Total Biomass (TG) of individuals was found to be 
Dorylaimus (1.78 x 10^  ^g). Five other nematodes which constituted high Total 
Biomass were Eudorylaimus (1.74 x lO" |ig), Tobrilus (8.12 x 10^  |ig), Hoplolaimus 
(7.29 X 10^  ng), Cephalobus (4.76 x 10^  ^ lg and Aporcelaimellus (4.32 x 10^  ng). The 
five genera, which contributed least to the biomass, were predominantly the 
bacterivores viz., Neotylocephalus (7.80 ^ig), Halicephalobus (20.40 i^g), 
Monhystrella (20.80 ^g), Pratylenchus (28.00 ]xg) and Ypsylonellus (28.80 |ig). 
Coarctadera dominated bacterivore genera in terms of individual Biomass (G= 
3.38 ^g) while Cephalobus dominated all other genera in terms of Total Biomass 
(TG= 4.76 X lOVg) followed by Mesorhabditis (TG= 2.14 x 10^  |ig), Distolabrellus 
(TG= 2.13 X 10^  ^g) and Chiloplacus (TG=1.78 x 10^  ^g), while Neotylocephalus 
(0.39|ig), Halicephalobus (1.02 ^g) and Monhystrella (1.05 ^g) were the genera with 
lowest TG (Table II). Among fungivores, Belondira (TG = 4.16x 10 fig) had the 
higest Biomass values wheras Aphelenchus (TG=57.60 |j,g) showed the least value 
(Table III). Dorylaimus within omnivores (Table IV), had the highest biomass 
values (MG= 5.58 x 10^  fig, RG= 24.17 |ig) whereas Lordellonema showed the least 
values (MG= 45 |i.g, RG== 0.19 |ig). Among predators Aporcelaimellus was ahead 
(MG= 2.16 X 10^  ^g , RG= 9.37 jig) while Tripyla (MG= 33 ^g, RG= 0.14 ng) 
showed the least values (Table V). Herbivores largely represented smaller biomass 
values except Longidorus (MG= 8.34 x lO^^g, RG= 3.61 fig) and Hoplolaimus (MG= 
5.60 X lOVg, RG= 2.43 ^g) while Pratylenchus (MG= 9.33 fig, RG= 0.04 fig) had 
the least values (Table VI). Among algivores, Achromadora had the highest MG 
(61.60 fig) and RG (0.27 fig) values (Table VII). 
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The three zones showed high correlation (r= 0.67-1.0) between biomass of all 
trophic groups (Fig. 17, 18, 19) except flingivores where A showed an inverse 
correlation with B and C (Fig. 17). 
IMPORTANCE VALUE 
The area of the park showed omnivores to be the most important trophic group 
with 40% value while the algivores were found to be with the least important (5%). In 
relative terms of importance, the other trophic groups were bacterivores (18%), 
predators (16%), phytoparasites (14%) and fungivores (7%) (Fig. 11). 
Highest Importance value (IV) and Relative importance value (RIV) within 
bacterivore nematodes, were calculated for Cephalobus (IV= 17.82, RIV= 5.94%) 
followed by Mesorhabditis (IV= 16.52, RIV= 5.51%) while Monhystrella (1V= 0.40. 
RIV= 0.13%) was the genus with lowest values (Table II). Among omnivores (Table 
IV), Dorylaimus was the dominant genus for its highest IV (37.85) Eind RIV (12.62%) 
while Lordellonema showed the lowest IV (0.73) and RIV (0.24%). Aporcelaimellus 
(IV= 10.00, RIV= 3.33%), was found to be the most important while Trypila (IV= 
0.75, RIV= 0.25%)) the least important predator (Table V). In case of phytophagous 
nematode, IV and RIV were found to be highest for Helicotylenchus i.e., 10.44 and 
3.48% respectively. Cephalenchus showed the least values (IV= 0.58, RIV= 0.19%) 
among plant parasites (Table VI). The fungal feeder, Aphelenchus (IV= 2.30, RIV= 
0.77%) and the algal feeder Achromadora (IV= 1.45. RIV= 0.48%) were the 
important genera within their respective groups whereas Ditylenchus among 
mycophagous (IV= 0.68, RIV= 0.23%) and Punctodora (IV= 0.46, RIV= 0.15%) 
among algal feeders were the genera with lowest values (Table III, VII). 
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MEAN INTEiiSITY 
Cephalobus had the maximum Intensity (I) among bacterivores i.e., 13,600 
individuals in thirty-nine samples, followed by Mesorhabditis with 11,900 individuals 
in forty samples. However, the Mean Intensity (800) was found to be maxinun in 
Udonchus followed by Acrobeles (MI= 488.88) while Monhyslera (M= 70) had the 
lowest mean values (Table II). MI of Eudoryla'imus was calculated maximum 
(687.50), followed by Dorylaimus (MI= 326.25), whereas MI of Lordellonema (5.00) 
was observed, minimum among the omnivore trophic group (Table IV). Tobrilus 
with MI= 423.33, dominated predators while Butlerius (MI= 90) was the genus with 
low values (Table V). Among herbivores, Helicotylenchus had highest MI (718.57) 
followed by Hoplolaimus (MI= 544.61) whereas Merlinius (MI= 80) and Xiphenema 
(MI= 62.50) were the genera with lowest values (Table VI). Within mycophagous 
nematodes, the genus with highest MI was Belondira (433.33) while lowest MI (80) 
was calculated for Aphelenchus (Table III). Achromadora was the genus with 
maximum value for MI (280) within algal feeders. 
PERCENT SHARE 
The percent share of each genus in the entire nematode community of the park 
was calculated by comparing its density, with the densities of all genera. The results 
revealed that three bacterivore genera were dominants viz., Cephalobus (D= 9.65), 
Mesorhabditis (D= 8.44) and Chiloplacus (D= 7.45). The eight genera found to be 
subdominants (D= 4.60-1.16) were Prismatolaimus, Acrobeles , Rhabdolaimus, 
Eucephalobus, Panagrellus, Panagrolaimus, Chronogaster and Cervidellus. The 
remaining 25 genera of bacterivores were found to be recedents (D= < 1). All 
fungivore genera were recedents with D<1. Among omnivores, Dorylaimus was 
225 
dominant (D= 7.41), Eudorylaimus (D= 3.90) and Mesodorylaimus (D= 1.59) were 
subdominants while the rest ranked as recedents. The predators showed no dominant 
genus. Genus Tobfilus (D= 3.60) was the only subdominant genus while remaining 
genera were ranked as recedents. The herbivores comprised of the major bulk of 
recedent genera with only Helicotylenchus (D= 7.14) as dominant and Hoplolaimus 
(D= 5.02) as subdominant genera. All algivore genera were found to be recedents 
(D<1). 
RICHNESS 
The present survey of total nematode fauna of the park revealed richness of taxa 
in the form of eighty-two genera, identified. Of them, bacterivores comprising the 
greatest number of genera in richness (SR= 91.82±7.61), followed by predators 
(34.39±6.67), herbivores (33.20±1.54), omnivorous (21.33±2.97), fungivores 
(10.61±1.32) and algivores (2.00±2.00) (Table IX). The three zones exhibited 
similarity in the richness of taxa without significant difference. 
DIVERSITY INDICES 
The Shannon and Weaver's index of diversity (H') was calculated 2.83 ± 0 . 0 9 
for bacterivores. The index values were found to be 2.13±0.15, 2.03±0.07and 
1.02±0.23 for predators, herbivores, omnivores and fungivores respectively (Table 
IX). Algal feeders (0.34±0.30) had the lowest H' value. The three selected zones, A, 
B and C showed similar trends in Shanon's diversity index. 
Simpson's index of dominance (X) was highest in algivores (0.75±0.25) among 
all trophic groups, followed by fungivores (0.43±0.10), omnivores (0.32±0.07), 
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herbivores (0.16±0.02) and predators (0.13±0.02). The bacterivores, however, 
showed the lowest values (0.08±0.01) (Table IX). The three zones followed the 
same trends with Simpson's index. 
Index of Shannon's equitability (J) was calculated highest in predators, followed 
by herbivores, flingivores, omnivores and algivores (Table IX). 
The average ratio of plant parasites to predators was found to be 1.01 ±0.1 5 with 
closer values in the three zones. 
Sorensen's similarity index calculated between the three zones, showed a value 
greater than 62% in all the cases. 
MATURITY INDEX (Ml) 
Calculated values of the Maturity Index (MI), an important pollution index, was 
found to be 2.64±0.02 (Table IX). The values of MI in the three zones were also 
similar ranging from 2.59-2.67. 
PLANT PARASITIC INDEX (PPi) 
PPI values for plant parasites have been calculated 2.70±0.34 (Table IX). The values 
ranged between 2.06-3.21 in the three zones. 
NEMATODE CHANNEL RATIO (NCR) 
NCR can be powerful tool in analysing both ecosystem processes and nematode 
assemblage. Nematode Channel Ratio (NCR) calculated (0.89±0.03) for the park 
(Table IX) showed a range of 0.85-0.94 in the three zones, A, B and C. 
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DISCUSSION 
The present study revealed some interesting facts about the nematode community 
of the park. The nematode counts over the sampling sites ranged drastically from 180-
3260 per 400 ml of soil, showing some sites to be extremely dry for nematode 
survival. The wide range of nematode numbes i.e., 52 to 9,166 nematodes per 200 
cm soil, has also been reported by Niblack and Bernard (1985). 
Despite the extreme variability in nematode numbers, the nematode fauna of the 
park was found to be in dynamic equilibrium representing all trophic groups. The 
total generic diversity of nematodes in the park was high with eighty-two genera 
identified. However, the 'r'-strategists bacterivores showed the greatest generic 
diversity and consituted 40% of the total genera of the park. 
Ten most important genera Cephalobus, Mesorhabditis, Chiloplacus, 
Dorylaimus, Helicotylenchus, Hoplolaimus, Prismatolaimus, Eudorylaimus, 
Acrobeles and Tobrilus of the total eighty-two genera identified, constituted 61% of 
total nematode density. The high frequency and dominance of these genera also 
indicated their greater competence and cosmopolitan nature. Similar results were also 
published by other workers when six of twenty species represented 80%» (Andrassy, 
1959) and six of twenty-two species made up 9\% of the nematode populations (Eder 
and Kirchengast, 1982). Furthermore, Ocana and Picazo (1991) observed fifteen of 
the sixty-eight species representing 98% of nematode population while seven of 
seventy-one nematode species constituted 71% of total nematodes as reported by 
Beier and Traunspurger (2003b). 
Although extensive, the list of genera may not be complete due the fact that all 
genera may not have been recorded. They could have occurred in unextractable or 
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indeterminable life stages, at densities too low for detection, at restricted time of the 
year or in specialized microhabitats. One such example is the absence of serious pests 
like Heterodera and Meloidogyne. Their absence could be due to the fact that the 
nematodes were largely sampled from soils rather than roots. However, the juvenile of 
the above pests were not observed in the samples collected from around the roots. 
Such unusual results were also reported by Talavera and Navas (2002) who could not 
find root knot nematodes in grassland samples. 
Omnivores surpassed the bacterivores in frequency as well as density, showing 
their greater adaptability and tolerance to edaphic factors in the park environment. 
Niblack and Bernard (1985) pointed out a high positive correlation between the 
highest number of omnivores with weed cover, in Dogwood and Peach nurseries. 
Weeds formed a characteristic component of the park vegetation in the present study 
as well though their relationship with omnivore population was not worked out. 
Omnivores particularly dorylaims are considered indicators of ecological change. 
Their relatively high percentage with respect to numbers and diversity indicates the 
park as less disturbed site as also elaborated by Johnson et ai, (1973). 
The park habitat showed 6% dominants and 14.6% subdominant genera. Thus 
the recedents constituted a large proportion of 79.4%, in the total genera found. 
Mesorhabditis of family Rhabditidae was the most frequent genus closely toed by 
Cephalobus of family Cephalobidae. The latter family proved its dominance with two 
other highly numerous and frequent genera Chiloplacus and Acrobeles. The 
abundance of Cephalobus can be correlated with low moisture/ drought conditions 
(Dmowska, 2000 and Yeates, 2003). Rhabditidae despite the diversity, showed 
markedly low frequency and density due to their sensitivity to low moisture levels 
with the exception of Mesorhabditis that thrived well in such conditions with a 
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universal occurrence. Conclusively, these indicator organisms reflect the conditions of 
park, which is not getting enough water to fill its reservoirs the whole year through 
and thus shows a more or less dry substrate. 
The plant parasites were the third numerous trophic group after the omnivores 
and bacterivores due to the dense vegetation of the park at places that comprise the 
grassland, bushes as well as woodlands. They were largely categorized as 
ectoparasites, which seem to be tolerated by the plants of the park and may have led 
to compensatory plant growth, instead. The presence of sensitive Longidoridae 
indicates stability of environment. Furthermore, the abundance of the nematodes with 
overlapping pharyngeal glands viz., Helicotylenchus also reflects a stable habitat as 
reported by Bongers (1990). The ratio of plant parasites/ herbivores to predators 
shows a unity thus, indicating towards a balanced type of ecosystem. The fair 
representation of the second degree consumers or so called carnivores, in the soil 
environment, is detrimental to their population build up. 
Among predators Tobrilus remained the most frequent and abundant genus 
although it has also been reported with absolute abundance in oxygen stressed 
conditions by Beier and Traunspurger (2003a, b), Jacobs (1987) and Nuss (1984). 
Nevertheless, another genus Monhystera, tolerant to oxygen stress as reported by the 
above authors, showed low frequency and density in the park samples. 
The algivores showed minimal representation. They can be opportunists relying 
on facultative type of feeding. As suggested by Ruess (2003) their classification is 
largely on the basis of observations on agar plates and hence should be reevaluated in 
field conditions. 
A fair percentage of bacterivore Rhabdolaimus, reported from aquatic sites, is in 
conformity with the results of Dmowska (2000) and Beier and Traunspurger (2001). 
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The nematode is stated to survive as dauer larvae in warm dry and acidic soils. The 
features of Rhabdolaimus suited well to conditions of the park. Another more 
frequently observed aquatic genus Chronogaster was found with fairly small 
population size, perhaps due to its inability to propagate in moisture stress. 
The superficial division of the park into zones A, B and C for the sake of making 
the analysis easy did not reveal much difference in nematode community 
characteristics. On camparing the three zones, mostly a positive high correlation was 
observed for the parameters viz., frequency, density and biomass of all trophic groups 
except the fungivores, which accounted for the inverse correlation between the zones. 
The difference is mainly due to the presence of lesser number of fungivores genera 
with low densities in zone C, which had a relatively smaller wetland area. Thus, their 
low frequency may be attributed to the low moisture levels of the zone, as fungi 
require significantly warm but humid conditions for growth. However, the high values 
of Sorensen's similarity index indicated towards more or less similar nature of 
nematode communities in zones A, B and C. 
The soil food web forms energy channels depending on the basal resources e.g., 
fungi, and bacteria. The relative abundance of bacterial and fungal feeders (Twinn, 
1974; Wasilewska, 1979; Freckman and Ettema, 1993) is a parameter that helps in 
understanding the decomposition pathways or channels in an ecosystem, also an 
important factor for reproductive soils (Yeates, 2003). In the present study, bacteria 
seem Lo form the major bulk of food for these subterranean organisms with nematode 
charmel ratio calculated to be 0.89±0.03. It is indicative of the fact that park habitat 
has predominant bacterial-based energy channels of decomposition and this analysis 
further confirms the results of Bardget et al. (2001). Increase in bacterivore nematode 
diversity probably resulted due to increased diversity of microbes and thus reflects the 
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nature and quality of soil environment. Such bacterial-based energy channels also 
reflect the nature of sampling sites, which are heavily grazed as also reported by 
Freckman and Caswell (1985), Griffith et al. (1994) and Wardle and Ghani (1995). 
Thus, ftingivores with their low prevalence and abundance seem to contribute least to 
the total nematode community and also to the decomposition pathway. 
The various indices calculated during the study also reveal high diversity and 
species richness, the attributes of a stable and undisturbed environment. The Plant 
Parasitic Index (PPI) was found to be 2.70±0.34 as the dominance was of the 
ectoparasites of c-p value 3 or higher. The herbivores accounted for the third highest 
value after bacteriovores and predators, thus, showing a correlation with the presence 
of various plant types. The MI of the park was 2.64±0.02 showing the undisturbed 
status of habitatwhich is apparently free from perturbations or pollution. A value > 
2.00 seems to be common in relatively undisturbed and unpolluted systems, whereas 
in disturbed and polluted habitats values < 2.00 were observed (Zullini, 1976). 
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Conclusion 
The present study, besides giving a comprehensive list of the nematode genera of 
the park (including two new genera) and their community analysis, also indicates 
towards the substrate characteristics. The results have definitely added to the scanty 
information available on Indian wetlands with regard to nematode fauna. However, 
the information and the data can fiirther be subjected to further analysis to have a 
mapping of nematodes according to sites and vegetation. The details on nematode 
distribution in different seasons may reveal additional information on the soil 
processes including decomposition. There is also a greater need to understand the 
environmetal factors affecting the nematode density, biomass and intensity to get 
more insight into the interactions and functions of nematode trophic groups, their 
temporal, spatial and small scale distribution and life history parameters besides 
population dynamics. 
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SUhM\^AkV 
The present work deals with the diversity of nematodes of one of the world's 
important wetlands, the Ramsar site, 'Keoladeo National Park' Bharatpur, 
Rajasthan. The work done has been divided into two parts. Part A deals with the 
taxonomy of nematodes while Part B with community analysis and biodiversity of 
Park nematode fauna, estimated using various parameters and diversity indices. For 
the analysis of nematodes, sediment and water samples were collected and 
processed using Cobb's sieving and decantation and modified Baerman's funnel 
techniques. Fresh extractions were examined under the Olympus Stereoscopic Zoom 
Microscope SZX-12. Later, the nematodes were fixed, dehydrated and mounted in 
anhydrous glycerine on glass slides using wax method. Measurements were made 
with the ocular micrometer while the outline drawings and photography were done 
by using a drawing lube and a digital Camera Olympus C-3030, respectively, both 
mounted on Olympus DIC microscope BX-51. 
During the faunal study of nematodes from the park eighty-two genera 
grouped under fifty-one subfamilies, forty-two families, twenty-six 
superfamilies, eighteen suborders and nine orders were identified. It was not 
possible to account them all in this thesis, hence, the systematic treatment is 
given to those nematode species, which are new to science or have been rare or 
reported for the first time from India. Therefore, present thesis includes the 
description of two new genera and twelve new species and a known species and 
their related higher taxa. These nematode species discussed here under, belong to 
seven subfamilies viz., Rhabditinae, Mesorhabditinae, Protorhabditinae, 
Peloderinae, Tricephalobinae, Cyatholaiminae and Wilsonematinae coming 
under four families viz., Rhabditidae, Panagrolaimidae, Cytholaimidae and 
Plecfidae, which further belong to four superfamilies viz., Rhabditoidea, 
Panagrolaimoidea, Cytholaimoidea and Plectoidea of four suborders 
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Rhabditina, Cephalobina, Cytholaimina and Areaolaimina and three orders 
Rhabditida, Chromadorida and Araeolaimida. 
The Systematics positions of the genera and species, selected for the present 
study are given hereunder: 
Order: Rhabditida (Orley, 1880) Chitwood, 1933 
Suborder: Rhabditina Chitwood, 1933 
Superfamily: Rhabditoidea Orley, 1880 
Family: Rhabditidae Orley, 1880 
Subfamily: Rhabditinae Orley, 1880 
1. Genus; Cuticularia Van Der Linde, 1938 
Species: macrodentata sp. n. 
2. Genus: Curviditis (Dougherty, 1953) Andrassy, 1983 
Species: longicaudata sp. n. 
3. Genus: Curviditis (Dougherty, 1953) Andrassy, 1983 
Species: parilis sp. n. 
Subfamily: Mesorhabditinae Andrassy, 1976 
1. Genus: Distolabrellus Anderson, 1983 
Species: sudhausi sp. n. 
2. Genus: Cruznema Artigas, 1927 
Species: uniquus sp. n. 
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3. Genus: Probolorhabditis gen. n. 
Species: andrassyi sp. n. 
Subfamily: Protorhabditinae Dougherty, 1955 
1. Genus: Protorhabditis (Osche, 1952) Dougherty, 1953 
Species: minutus sp. n. 
Subfamily: Peloderinae Andrassy, 1976 
1. Genus: Coarctadera (Dougherty 1953) Andrassy, 1983 
Species: sparsus sp. n. 
2. Genus: Cirrorhabditis gen. n. 
Species: dimorpha sp. n. 
Suborder: Cephalobina Andrassy, 1974 
Superfamily: Panagrolaimoidea Thorne, 1937 
Family: Panagrolaimidae Thorne, 1937 
Subfamily: Tricephalobinae Andrassy, 1976 
1. Genus: Halicephalobus Timm, 1956 
Species: atypicus sp. n. 
2. Genus: Halicephalobus Timm, 1956 
Species: provulvus sp. n. 
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Order: Chromadorida Chitwood, 1933 
Suborder: Cyatholaimina De Coninck, 1965 
Superfamiiy: Cyatholaimoidea Filipjev, 1918 
Family: Cyatholaimidae Filipjev, 1918 
Subfamily: Cyatholaiminae Filipjev, 1918 
1. Genus: Achromadora Cobb, 1913 
Species: lacustris sp. n. 
Order: Araeolaimida De Coninck and Schuurmans Stekhoven, 1933 
Suborder: Araeolaimina De Coninck and Schuurmans Stekhoven, 1930 
Superfamiiy:Araeolaimoidea De Coninck and Schuurmans Stekhoven, 1933 
Family: Plectidae Orley, 1880 
Subfamily: Wilsonematinae Chitwood, 1951 
1. Genus: Neotylocephalus Cobb, 1913 
Species: inflatus (Yeates, 1967) Holovachov et al., 2002 
Community Analysis 
For a thorough survey and extensive sampling the park area was divided into three 
zones A, B and C and samples were collected each year from one zone. The division 
of the park area into these zones with different type of vegetation gave an 
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opportunity to study correlation between the substrata and nematode distribution 
patterns. For community analysis and biodiversity estimation, the freshly extracted 
nematodes were identified and counted up to generic level only, in view of the large 
number of juveniles present in samples. Counting was done thrice for each sample 
and finally the mean and standard errors calculated. 
A rich nematode faunal diversity had been observed in the park with 
representation of every trophic group. The samples analysed for community analysis 
and biodiversity showed high variation in frequency and density of nematodes. 
About 2- 13 genera of different trophic groups were identified per sample while the 
total number of individuals found in each sample ranged from 180-3260. 
Bacterivores showed greatest generic diversity with 36 genera, followed by 
predators (15 genera) and herbivores (14 genera). While Fungivores (6 genera) and 
algivores (2 genera) were least represented. Most prevalent nematode trophic group 
was that of omnivores (28%) followed by bacterivores (26%), whereas algivores 
were least frequent (6%). Among all genera of different trophic groups, 
Mesorhabditis (AF = 30.7%, RF = 13.9%) was most prevalent followed by 
Cephalobus, Dorylaimus and Chiloplacus. While Hofmaenneria, Monhystrella and 
Cruznema were least frequent bacterivore genera. 
Of the samples of the three zones, ten genera with highest density were 
identified as Cephalobus, Mesorhabditis, Chiloplacus, Dorylaimus, 
Helicotylenchus, Hoplolaimus, Prismatolaimus, Eudorylaimus, Acrobeles and 
Tobrilus. The genera representing very few nematodes in the samples included 
Neoactinolaimus, Ditylenchus, Monhystrella Cirrorhabditis gen. n. and 
Hirschmaniella. 
The bacterivores, omnivores and herbivores were ranked as first three groups 
with respect to Prominence Values. Zone A had the bacterivores taking a lead while 
omnivores were ahead in zone B and C. Herbivores remained the group with third 
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highest Prominence Value in all zones. Cephalobus dominated all genera in terms of 
Prominence Value and Relative Prominence Values while the other five prominent 
generci included Mesorhabditis, Dorylaimus, Chiloplacus, Helicoiylenchus, 
Prismatolaimus and Tobrilus. Among bacterivores the other genera with high values 
were Prismatolaimus and Acrobeles. 
Omnivores surpassed any other group in Total Biomass (TG) and reflected 87% 
of the total nematode biomass of the park. The representation of the predators, 
herbivores, bacterivores and fungivores in the total biomass was 6%, 4%, 2% and 
1% respectively. The genus with the highest Total Biomass (TG) of individuals was 
found to be Dorylaimus (1.78 x 10^  \ig). 
The area of the park showed omnivores to be the most important trophic group 
with 40% importance value while other groups were less important e.g., bacterivores 
(18%), predators (16%), herbivores (14%), fungivores (7%) and algivores (5%) 
Among bacterivores, Cephalobus had the maximum Intensity (I) i.e., 13,600 
individuals in thirty-nine samples followed by Mesorhabditis with 11,900 
individuals in forty samples. 
The dominant genera were Cephalobus, Mesorhabditis, Chiloplacus, 
Dorylaimus and Helicotylenchus while the genera found to be subdominants were 
Hoplolaimus, Prismatolaimus, Acrobeles, Eudorylaimus, Tobrilus, Mesodorylaimus, 
Rhabdolaimus, Eucephalobus, Panagrellus, Panagrolaimus, Chronogaster and 
Cervidellus. The remaining genera were recedents. The bacterivores dominated in 
species richness (SR- 91.82±7.61), followed by predators (34.39±6.67), 
herbivores (33.20± 1.54), omnivores (21.33± 2.97), fungal feeders (10.61±1.32) 
and algal feeders (2.00±2.00). 
The Shannon index of diversity (H') was calculated 2.83 ± 0.09for 
bacterivores. The index values were found to be 2.13±0.15, 2.03±0.07 and 
1.02±0.23 for predators, herbivores, omnivores and fungal feeders respectively. 
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Simpson's index of dominance (A.) value was highest in algivores (0.75±0.25) 
among all trophic groups, followed by fungivores (0.43±0.10), omnivores 
(0.32±0.07), predators and herbivores (0.16±0.02) while Index of Shannon's 
equitability (J) ranged from 0.8-0.9 in different trophic groups. Calculated value of 
the Maturity Index (MI), an important pollution index, was found to be 2.64±0.02 
while PPI values for plant parasites have been calculated 2.70±0.34. Nematode 
Channel Ratio (NCR) was calculated to be (0.89±0.03) showing bacterial based 
decomposition pathway. 
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